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PUBLISHER’S LETTER 


Queensland TV repairs now 
need an electrical licence 


Yep, the Queensland Government, via its union- 
dominated Electrical Safety Office, has been at it 
again. With its new Electrical Safety Act, com- 
mencing on October 1st, 2002, any business doing 
repairs on electronic or electrical appliances now 
needs an electrical contractor’s licence. Previously, 
this requirement only applied to those doing elec- 
trical installation work but now, after the farcical 
electrical safety review at the beginning of 2002, 
the vise is tightening. 

So if you are in a business in Queensland doing 
any sort of electronic or electrical appliance re- 
pairs, you now need an electrical contractor’s licence. The fact that you are more 
highly skilled than any electrician cuts no ice — you now need an electrical 
contractor’s licence; end of story. This is supposedly all in the interest of reducing 
death from contact with electricity but as anyone who knows the true situation 
can attest, most people who die in Queensland from electrocution are either 
electricians or trades people working on construction sites. 

No doubt there will be plenty of people who will bleat about this new licence 
requirement but we gave heaps of warning about this nonsense when we had our 
long and ultimately futile campaign about do-it-yourself electrical wiring. I 
cannot believe that the affected various trade organisations, engineers and busi- 
nesses have allowed this legislation to be enacted. They have been utterly supine. 
Well, the reward for apathy is more government regulation and since there are 
Labor governments in every Australian state, this nonsense will probably spread 
throughout the country. 

The requirement for businesses to have an electrical contractor’s licence takes 
effect from 1st February 2003. Furthermore, “If an applicant cannot complete the 
necessary competency for the business component (public service speak for 
shutting you out), an application will be accepted so long as the applicant 
provides a certificate of attainment within six months of obtaining their licence 
and before 1st August 2003”. If you want to read more of this mindless bureau- 
cratic drivel, go to the website www.eso.qld.gov.au 

The net result of this stupidity will not be an improvement in the death rate 
from electrocution in Queensland. But as always happens when government 
becomes intrusive, there will be lots of unintended consequences and ordinary 
people will be worse off. Many small electrical and electronic repair businesses in 
Queensland will close. There is not a shadow of doubt about this. These small 
businesses already have enough burdens without having to try and satisfy this 
unnecessary regulation. Many who have been soldiering on for years will now 
close up and take retirement. Can you blame them? 

Even larger repair businesses that do warranty work on new appliances will 
look askance at this new requirement. I would not be surprised if some of these 
decide to give up as well. 

So not only will Queenslanders not be able to get their TV, PC, fax machine or 
other electronic gear fixed, they won’t get their washing machine, dryer, stove, 
vacuum cleaner or other appliances fixed either. Good result, eh? Far more 
repairable appliances will end up on the tip. And how much hardship will be 
caused to those who can ill-afford to buy replacement appliances. Of course, 
those few Queenslanders who do manage to find a repairer in the future will sleep 
much more soundly because their appliance was fixed by a “licenced electrical 
contractor”. Won’t that be nice? 

Is there any hope? Well, we do still live in a democracy (sort of). If the affected 
business organisations get off their behinds and really lobby the government, this 
nonsense could be overturned. But I’m not hopeful. Happy New Year. 


Leo Simpson 
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MICROGRAM’S 2003 
KEYBOARD KOLUMN 


Cat MB530-7 AT to PS/2 Adapter $11 

Cat 15093-7 Keyboard AND Mouse to a single 
PS/2 port $205 

Cat 15094-7 Keyboard AND Mouse to a single 
USB port $159 

Cat 15124-7 Keyboard and 
Mouse Adapter for HIGH DRAIN 
appliances $195 

Cat 15018-7 PS/2 to AT Adapter $9 

Cat 8949-7 Anti-static system mat $36.75 

Cat 15121-7 USB to PS/2 converter $89 

Cat 8951-7 Keyboard Emulator $69 

Cat 11603-7 Keyboard Signal Booster (Up to 80 
metres) $169 

Cat 9045-7 CUSTOM Keyboard Ext Cable $POA 
Cat X1028-7 Keyboard Membrane-Seal (for 
wet/dusty areas) $51 

Cat 9097-7 Kbrd/Mouse PS/2 splitter cable $15.50 


ING. 
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Pat 15124 \ 























Cat 8818-7 18 key USB keypad with PS/2 daisy 

chain connection $129 

Cats760, Cat 8780-7 18 key USB Keypad $129 

. Cat 8904-7 20 Key PS/2/AT - Cases 

> Programmable $319 

We Cat 8933-7 20 key USB - 
Programmable $319 

Cat 8779-7 22 Key PS/2 (incl 4 via. ol 

keys) $79 

Cat 8594-7 22 Key PS/2 Slimline (incl 4 

function keys) $89 

Cat 8107-7 22 key Serial $129 

Cat 8934-7 58 key PS/2 AT - 

Programmable $479 

Cat 8935-7 58 Key USB - 


Cat 8567-7 104 keyboard with 
Win95 keys $34 Et 

Cat 8750-7 Black 88 Key Infra Erez 
Red with Point Button $179. 





Cat 8751 


Cat 8751-7 88 Key with touch “sac 
pad - white $159 


PTT 
Cat 8403-7 A robust 80 Key li alll ll 
ge Compact with 101 key g 
: 403 functionality $79 

Cat 8581-7 Wireless Internet Kbrd & mouse $159 
Cat 8860-7 Keyboard 
with Smart Card Reade: 








Programmable 55 key 


UW) 


Programmable $479 
k If you need a value-for-money train- 
ing solution then check out this well- 
established company. T.O.L. offers a 
comprehensive range of quality courses at prices 
that students will appreciate. WWw.tol.com.au 









Cat 8922 aa 5 
Cat 8922-7 Point-of- 

* Sale, Programmable 

55 Key with slot for optional 


















nS "magnetic card reader $328 


Cat 1008036-7 bs ent ee Oe 


Ergonomic “bent” | 
oe 


Keyboard with Internet 
Hotkeys $59 Cat 1008036 





4 Cat 2857 
Cat 2857-7 Use your spare aoe 


floppy drive bay to provide 
front access for FireWire, USB (1.1) and Serial, 
plus an Audio in and Audio out (RCA) $89 











Cat 8989-7 Chinese/US 
Cat 8991-7 UK English Cat 8992-7 Italian (Ideal for new P4 motherboards) 
Cat 8994-7 French Cat 8995-7 Greek Cat 2870-7 2 Port RS232 16550 PnP 3.3V $179 


Cat 8996-7 Czech Cat 8993-7 German 





Cat 2871-7 Single port printer card 3.3V PnP $169 








More than one computer? Control them with one 

keyboard/monitor/mouse. Save space & big dollars 

in both redundant hardware cost, & wasted power. 

Cat 11654-7 Manages 2 computers ideal _Cat 11654 

for small office/home $199 

Cat 11655-7 Manages 4 computers $399 “ 

Cat 11656-7 Manages 8 

computers $949 

Cat 11657-7 Manages 16 

computers $1299 

Cat 11658-7 USB KVM switch 

- 2 computers - needs only 

USBanda | 
VGAcable $219 

Cat 11659-7 USB KVM switch - 

4comps $449 
















Cat 11902-7 BlueTooth Compact Flash 
Card for Pocket PC’s with CF slot $199 
Cat 11907-7 BlueTooth Head 
Set, no more wires or 
“radiation” issues, try this 
incredibly small mobile solution with a 10-metre 
range $199 
Cat 11901-7 BlueTooth USB Adapter 
Class 2 The ideal solution for providing 
your notebook computer with the 
Cat 11906 power of $149 
Cat 11906-7 BlueTooth LAN 
Access Point; Provides a gate- 
way for Palm or Pocket PC's to 
access your Network or Internet resoure S 
metre range $349 
Cat 11904-7 BlueTooth USB Dual- 
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We stock the latest in Barcode 
Scanner Technology, both CCD & 
Laser, Cash Drawers & Magnetic 
Card Readers! So let us fill your 
Point-Of-Sale needs 





Overnight delivery 
Our couriers typically deliver 
overnight to all capital cities 
& major regional centres in 
Australia providing orders are 
received by phone, fax or email before 
4.30pm EST - 




















We have a range of terminals to suit most 





emulations - Serial, Windows based & Linux 


MicroGram Com 


Ph: (02) 4389 8444 FreeFax: 1800 625 777 sales@mgram.com.au 
Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
All prices subject to change without notice. Pictures are for illustrative purposes only. R 
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Internet Sharing with Linux and 
WiFi security 

After all these years, you guys still 
are the best! Seriously though, I loved 
the article about WiFi in the Novem- 
ber 2002 issue and intend to try set- 
ting up a test link P2P between my 
house and my brother’s sometime 
soon. However, I am concerned that 
the writer is understating the risks 
involved in running wireless with 
standard security. It is widely accepted 
within the IT industry now that 
802.11b and WEP offer little practical 
security for the modern business. 

So serious is the issue that compa- 
nies like Cisco systems are now sell- 
ing their wireless products with “tem- 
porary” additional security measures 
to enhance the defaults until a suit- 
able new standard is finally settled 
upon. I feel that security issues need a 
better airing, perhaps in a future issue 
of SILICON CHIP. 

Talso loved the article in November 
2002 about using a Linux box for shar- 
ing a cable modem. This is something 
Ihaven’t tried yet. I thought, however, 
that you may want to have a look at a 
ready built Linux based firewall/shar- 
ing software kit. I have been playing 
with and actively promoting (to any- 
one who will listen) the IPcop firewall 
project for the last six months or so. 
IPcop is a spinoff of the early GPL 
code used in the now commercial 
Smoothwall firewall. 

The IPcop team have made signifi- 
cant changes to the original code over 
recent months and are now close to 
releasing their second revision (0.1.2). 
What makes these firewalls stand out 
is that the system installs via a self- 
booting CD (supplied as an ISO im- 
age), formatting and setting up any 
suitably fitted old PC as the gateway 
machine. The build asks a few simple 
questions to establish its interfaces 
for the trusted network, DMZ and In- 
ternet, etc, and then after the first 
reboot is fully managed via a Web 
browser on the internal network. No 
more editing lots of config files! 

IPcop is free software as for most 
Linux distributions and the develop- 
ment team are friendly and engaging 
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MAILBAG 


to all the folk who use the system. 

I have had one running for six 
months or so now and have set up a 
few for friends who use ADSL. The 
firewall is easy to manage, reliable 
and even lends itself to modifications 
and tweaks via the SSH remote access 
for adding extra features. 

Have a look at www.ipcop.org for 
more information. 

Ray Ellison, 

Adelaide, SA. 

Comment: We agree that wireless se- 
curity (or lack of it) is a big issue. 


Thanks for the Linux articles 

A big thank you for the articles on 
Linux. I would like to see more, espe- 
cially for those of us who use ADSL. 

I have tried to use Linux for some 
time now but get so frustrated because 
no one has easy to read help (in plain 
English) until you started to print 
some. I have been an avid reader of 
SILICON CHIP for years and sweat on 
the copy to arrive each month in the 
post. Keep up the good and informa- 
tive work. 

Robert Carnes, 

via email. 


Subwoofer saga with 
an ETI-480 amplifier 

I have been meaning to write for 
some time and congratulate you on an 
excellent magazine. I have an exten- 
sive library of every EA since 1965, 
every ETI and almost every SC (just 
missed a few of the early ones). 

I find that SC projects are of the 
highest standard and this was brought 
home recently when I decided to build 
a self-powered subwoofer for a re- 
cently purchased DVD player. I ob- 
tained a suitable speaker and made a 
substantial box based on its Thiele & 
Small parameters and various designs 
published on the Internet. 

I just happened to have a half-fin- 
ished ETI480 amp and power supply 
lying around so thought this would be 
suitable. I finished off the amp and 
installed it along with a kit sub-bass 
processor purchased from Dick Smith 


Electronics, based on the design in EA 


September 1999. When finished, I ini- 













tially connected the new subwoofer 
to my existing stereo and was amazed 
at how bad it sounded on some pro- 
gram material. 

To cut a long story short, I made 
literally dozens of changes to the in- 
ternal bracing of the box, the power 
supply, the sub-bass processor and 
finally, the ETI-480 itself and although 
limproved the sound somewhat there 
was still distortion and instability on 
certain low-level tracks. 

I had almost given up and decided 
to buy a commercial unit when I read 
your article on the problems school 
students were having with the ETI- 
480. I knew as soon as I read it that the 
power amplifier was the problem so I 
raced down to my local Dick Smith 
store again and bought the last SC 
50W amplifier module (based on the 
LM3876 and published in February 
1994) and a power supply they had in 
stock. The subwoofer now sounds first 
class. 

Tony Lohrey, 

via email. 


Cat.5 tester is a beaut 

My thanks to Craig Stephen. His 
simple Cat.5 network tester on page 
72 of the November 2002 Circuit Note- 
book is a beaut. I have wanted to build 
something like that for ages since I got 
a crimper and started making Cat.5 
cables. It’s a pain testing them with a 
multimeter. I found that the stop/step 
was really start/step, but whatever! 

It cost about $15 for the parts; mostly 
$10 for a bag of 50 LEDs. I got a couple 
of microswitches out of a dead mouse 
and used an old token ring network 
cable converter for the remote assem- 
bly. I know you can buy the whole 
thing brand new from DSE ($90 on 


www. siliconchip.com.au 








special for November) but half the fun 
is building it out of old bits. 

Ray Haverfield, 

via email. 


CD deterioration 
due to foam packing 

I wonder if other readers have expe- 
rienced the same problem of major 
deterioration of music CDs that I have 
had? 

I am aware of the literature on CD 
“bronze” corrosion, after being guided 
to the appropriate website http:// 
personal.riverusers.com/~manderso/ 
uhjdisc/bronzing.htm However, my 
problem does not appear to be a bronz- 
ing of the disc. Rather it is “decay” of 
the silver (aluminium) reflective sur- 
face. 

It happened on Disc 1 of a 2-CD set 
of the opera “La Boheme”, from EMI. 
The last two tracks on the disc would 
not read and when I examined the 
disc, I found two holes in the reflec- 
tive layer, about 2-3mm in diameter 
on the outer edge of the disc. 

I also noticed that the label surface 
of the disc felt sticky and gritty, and 
realised that the foam plastic sheet 
often put in CD sets to hold the disc in 
place had rotted and bits of it had 
stuck to the label surface. 

When I took Disc 2 out of its case, I 
found the foam plastic sheet stuck 
hard to the label side. I managed to 
remove it but the surface is still sticky 
and gritty, and when I hold this Disc 
up to the light, it appears to be pep- 
pered with thousands of tiny pin holes, 
which seem to correspond to the 
places where the foam plastic had 
stuck to the surface. Disc 2 plays but 
with jumps. 

I now relate this to similar reflec- 
tive layer breakdowns in two other 
single CDs which I also found with 
the foam plastic liner stuck to their 
label surface. I am dreading going 
through my entire collection of a cou- 
ple of thousand CDs, wondering how 
many more might have been affected. 

My CDs are stored in special shelves 
in a cool, dry room, with no direct 
sunlight and I believe my storage ar- 
rangements meet the general recom- 
mendation. 

Since the literature on CD corro- 
sion, dealing largely with discs pressed 
in Europe by Philips and Du Pont 
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from 1998 to 1993, says the corrosion 
was caused by inappropriate inks and 
gels which attacked the disc itself, I 
am wondering if the rotting of the 
foam plastic could have released 
chemicals or corrosives which at- 
tached themselves to the disc surface 
and damaged it? 

Incidentally, the La Boheme was a 
remaster from 1986 (outside the gen- 
erally accepted time frame of faulty 
pressings) and was mastered by Nim- 
bus. It does not have the “PDO” leg- 
end, around the centre-hole, which 
identifies the Philips-Du Pont press- 
ings. 

Not being a chemist, I don’t know 
what reactions might occur between 
the foam and the surface of the disc 
but I imagine a breakdown of the foam 
is probably a chemical action and 
could well cause some kind of reac- 
tion. I am told the damage is irre- 
parable. 

In any event, I feel some exposure 
should be given to the fact that not all 
CDs are born equal and that, espe- 
cially in the case of particular press- 
ings from a specific time and place, 
deterioration is likely. People who 
have large collections might be wise 
to check discs which still have foam 
packed with them, and also to inform 
themselves of the bronze corrosion 
phenomenon. 

We have been led to believe that 
CDs last for anything up to 100 or 200 
years and are virtually indestructible. 
It appears, to the contrary, that they 
might be very mortal. 

Knowing your propensity for tak- 
ing up thorny issues, I can think of no 
better vehicle than your excellent 
magazine for informing people about 
this danger. 

John Tingle MLC, 

Parliament House, Sydney. 
Comment: most plastic foams will be 
corrosive when they perish and break 
down, so the label is at risk. Most 
plastic foams will not last beyond 10- 
15 years in Australia — the heat does 
it. Even a slight scratch on the label 
can cause serious tracking problems. 
Our recommendation is to go through 
all your discs and root out any plastic 
foam packing. Nothing should be in 
contact with the label surface or the 
underside. 

Apart from that, there could be a 





























The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I’C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal I/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 





Intelligent RS232 to RS485 


Converter 
The JED 995xX is 
an opto-isolated 
standards conv- 
erter for 2/4 wire 
RS422/485 net- 
works. It has a 
built-in micro- 
processor controlling TX-ON, fixing Windows 
timing problems of PCs using RTS line control. 
Several models available, inc. a new DIN rail 
mounting unit. JED995X: $160+gst. 
Www.jedmicro.com.au/RS485.htm 




















$330 PC-PROM Programmer 


t *, 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 
www.jedmicro.com.au 
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wider consumer issue here, with record 
companies being obliged to replace 
faulty discs. 


Amateur radio articles 
still wanted 

I am just catching up with the last 
couple of issues of SILICON CHIP and 
would like to support G. J. Wilson of 
Tasmania, for his letter in Mailbag in 
the October 2002 issue. This is a won- 
derful opportunity you have at the 
moment to enrich your magazine with 
amateur radio articles. 

Indeed since the demise of “Elec- 
tronics Australia” and other radio 
magazines, all “radio-interested” peo- 
ple, including me, are left in limbo. 
Your magazine will definitely increase 
its readership by a fair bit if you were 
to grab this chance and present a much 
richer magazine with a much better 
variety of articles. 

In the last few years, I stopped buy- 
ing every issue of your magazine sim- 
ply because it is getting more and 
more into computers. 

In the recent AGM of the Australian 
Radio DX club, the general consensus 
was that everybody would buy your 
magazine if they found a few articles 
on amateur radio. And this club does 
have about 300 financial members. 

Ido hope my mild criticism will be 
very constructive, 

Peter Theodorakis, 

via email. 

Comment: if you looked at SILICON 
CHIP over the last 10 years or more, 
you would not find any increased 
emphasis on computers — we’ve al- 
ways covered them. 


Publisher’s letters endorsed 

I have subscribed to SILICON CHIP 
since a trip to Oz in 1992. I also sub- 
scribe to “Everyday Practical Electron- 
ics” here in the UK. I completely disa- 
gree with your Mailbag subscriber 
Doug Thwaites and many of his com- 
ments in December’s issue — particu- 
larly in reference to the Publisher’s 
Letter. 

I anxiously await the arrival of SILI- 
CON CHIP each month by airmail and 
it is read religiously in the following 
order: 
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(1). Publisher’s letter. 

(2). Mailbag. 

(3). Ask Silicon Chip. 

(4). Serviceman’s Log. 

(5). Jaycar and Dick Smith’s adverts, 
mainly to compare them with things 
here in the UK. 

(6). The rest — word by word!! 

I am usually most disappointed if 
Leo Simpson writes solely on matters 
electronic! To me, his asides reflect 
the character of the man and I hope he 
does not change things. You will never 
please everyone but it’s a good maga- 
zine pleasing 95% of its readers, I am 
sure, 

G Wilsher, 

via email. 


Easy labelling method 
for cables 

I’ve just solved a problem that had 
been bugging me for some time. When 
faced with the problem of labelling 18 
audio and video cables linking the 
various parts of my video editing suite, 
I came to the conclusion that the pa- 
per labels I had originally used were 
not durable enough. So I sought some- 
thing better. 

Some time ago I had made a series 
of transparencies for an overhead pro- 
jector and I still had left a few sheets 
of clear acetate film. So I composed 
the requisite labels on my computer 
and printed them on the acetate sheet. 
I then backed the clear labels with 
plain white adhesive tape, punched 
the necessary mounting holes and cut 
out each of the 36 labels, one for each 
end of the cables. They look quite 
professional and I expect that they 
will greatly outlast the previous la- 
bels. 

The labels are best if slipped onto 
the wires before the plugs are attached 
but where this was not feasible, I cut 
into the side of the holes, slipped the 
label over the wire and closed the gap 
with a piece of adhesive tape. 

By the way, this method is unsatis- 
factory if acetate sheet is used with an 
inkjet printer. The ink takes a long 
time (30mins) to dry on the acetate 
sheet and afterwards tends to crack 
and flake off. 

The alternative is to print the labels 


on paper with the inkjet printer. Then 
copy them onto acetate sheet in a 
photocopying machine. After that, the 
procedure is exactly as described 
above. 

Jim Lawler, 

Hobart, Tas. 


Double fuses 
for extra safety 

May I revisit the issue of fuses in a 
circuit? Should it be on the positive 
supply or negative earth? The air force 
teaches its technicians to disconnect 
a battery’s earth before the power lead. 
Consider for a moment, that while 
disconnecting a power lead with earth 
still attached, your spanner touches 
the earthed chassis or frame. The little 
blue spark can have rather nasty con- 
sequences in certain circumstances. 

Power inverters or circuits dealing 
in larger currents are normally fused 
in the positive supply in contrast to 
the above principle. In my experience, 
failure of this sort of equipment often 
leaves the fuse intact, with power sup- 
ply capacitors fuelling the fire, so to 
speak. 

My point is that a fuse rated to 
protect a power circuit provides no 
protection whatsoever for control cir- 
cuitry that needs protection of a dif- 
ferent order altogether. 

This leads me to believe that a good 
practice is to provide a fuse on the 
earth side of a logic or control circuit 
of a power supply to allow the cir- 
cuit’s potential to float; ie, to reduce 
the potential difference between 
power and control circuits. 

Two fuses allows protection of cir- 
cuitry used to control power supplies, 
inverters, voltage cut-outs and so on. 

The large fuse would relate to the 
maximum current in the power cir- 
cuit, which offers no protection for 
the control circuit, while the small 
fuse would be rated at 1.5 times the 
design current for the control circuitry. 

A blown small fuse would allow 
the control circuit to protect itself by 
letting its potential float; ie, to mini- 
mise the potential difference between 
power and control circuits. 

The resistance of the small fuse 
would result in negligible shift in volt- 
age values. 

Stephen Butcher, 

Masterton, NZ. sc 
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satellite TW 


Part 2. 


e e by Garry Cratt* 


Last month we discussed the basic principles of satellite TV 
reception, equipment required and the type of free-to-air 
programming that is available. This month we explain, in 
detail, how to install your own C-band (free-to-air) system. 


placement. Obviously the dish must be able to point 

in the right direction to receive a satellite signal. 
With satellite dishes, “near enough” is most definitely not 
“sood enough.” An error or 1° or even less — can make all 
the difference on Earth (or off it!). 

The “view” to the satellite must be clear of all obstruc- 
tions. Generally this means locating the dish away from 
trees, fences and buildings that might obstruct the line of 
sight to the satellite. As we mentioned last month, a dry 
tree usually makes only a marginal difference to satellite 
reception. The smallest rain shower, though . . . 

In order to find the best location, a decision has to be made 
as to which satellite(s) are to be received. The pointing co- 
ordinates for the desired satellite can be determined math- 
ematically. These days, computer software makes this task 
relatively simple. We'll look at software shortly. 


"To most important aspect of installation is dish 


Azimuth and elevation 
The dish pointing co-ordinates will comprise two parts: 


STEP-BY-STEP: Putting in 





Along with the four dish panels (petals), you should get four 
feedhorn struts (inside the long box) and an LNB cover. 
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an azimuth bearing, or the direction the dish must face to 
point at the appropriate satellite (for Australia that’s some- 
where between 270° and 90°) and a value of dish elevation, 
or the angle between the vertical and the axis of the 
parabolic dish. At the equator, the dish points straight up 
but the angle increases as you get further south. 

Typical values for the most popular satellites and capi- 
tal cities are shown in Table 1. That’s all the information 
you need to point your dish for a single satellite. 

Many people, though, want to look at a range of satel- 
lites. As all geo-stationary satellites are located above the 
equator and as the earth is round, the satellites aren’t in a 
straight line across the sky; rather they follow what is 
known as a geostationary arc. 

To view more than one, a motor is attached to the dish, 
designed to follow the curve of the arc. It is important to 
locate the dish so that all wanted satellites are visible to 
the dish at its extremeties of travel. 

A motorised installation is a bit beyond the scope of this 
article — that’s when you really do need professional help. 


your own C-band system 


Open up the box of accessories 98 
which is supplied along with 
your dish box. You should find © 
a Set of instructions (which © 
will vary from gibberish to | 
excellent, depending on the 
brand of your dish - and even 
then not always constant), a 
plastic bag of nuts and bolts 
and a mounting plates. 
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So we will concentrate on viewing the signals from just 
one satellite. 


Councils and neighbours 


Most local councils now require a development applica- 
tion to be submitted for the installation of any satellite dish 
over 1m in diameter (some councils even smaller) and it is 
wise to check your local council’s policy. It’s also good 
policy to install the dish where it will have the smallest 
impact on the neighbours. 

While it might be possible to install the dish in a location 
not visible to the neighbours (or council), it should be 
remembered that councils can issue demolition orders for 
illegally erected satellite dishes (especially big ones!). 

One other point about neighbours: it’s amazing how para- 
noid some can get about those nasty microwaves jumping 
off your dish and curdling the milk in their fridge, causing 
untold cancers and even rotting the wooden legs on their 
tables and chairs. 

Of course, none of your assurances that it is for receiving 
only, that it doesn’t emit any microwaves, will satisfy them. 

One bloke we know finally placated a whining, threaten- 
ing neighbour by telling him he was actually doing the 
whole neighbourhood a favour, collecting all the stray mi- 
crowaves from space in his dish and piping them away. The 
overall result was less harmful microwaves in the neigh- 
bourhood, not more. Yes, it is stupid. But most people are 
when it comes to things they don’t understand. (And yes, 
the neighbour swallowed it hook, line and sinker). 


Site survey 


Assuming a position can be found that is both unobtru- 
sive and has a clear view of the sky, the next step should be 
a site survey. Professional satellite companies always per- 
form a site survey to ensure that there is good access to the 
satellite signals and just as importantly, that there is no 
terrestrial interference to the desired satellite signals. 

Unfortunately, C band (3.4-4.2GHz) is shared with terres- 
trial microwave services. Such services can be the source of 
interference and in some cases, completely prevent the 
reception of satellite signals. 

The site survey is done using a small (1.2m) dish with 
LNBF and a spectrum analyser. By pointing this small dish 
using the correct azimuth and elevation values for the de- 
sired satellite, the satellite signal can be verified and any 
interference can easily be seen. 


Dig your post-mounting £ 
hole deep enough to 
accommodate half the 3 
post length. For a 2.4m 
dish, that means 1.2m 
concreted into the 
ground. Standard 
mounting pipe is 
galvanised 76mm (OD). 
When you concrete in 
the post, it is vital that it 3 
be exactly vertical AND it @ 
Stays that way until the 
concrete has well and 
truly cured. We normally 
use standard concrete, 
not quick-set, because it 
gives a stronger job. 
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The table at right 
Pointing data for major Australian and S-E Pacific 
capitals. The figure immediately after the city is its 
magnetic deviation, while the figures underneath are its 
exact location (usually the major airport). These are given 
for those who wish to use dish pointing software. To use this 
chart, select capital city, then satellite number from list belo 
First data line is magnetic azimuth, second line is elevation. 
The main satellites listed are prime signal sources. The 
other satellites (listed underneath) have marginal foot- 
prints and may also be received on an itinerant basis. 
N/A means that the particular satellite is below the 
horizon for that city and is therefore unviewable. 


















Even though this size dish is too small to connect to a 
digital satellite receiver for decoding, it allows the satellite 
signals — and any interference — to be viewed on the spec- 
trum analyser. Where a dish is not available, even using a 
standard LNB to detect interference is better than no check 
at all. 

Where interference is detected, it can sometimes be elimi- 
nated by using the building itself as a shield. Where a 
satellite dish is to be installed in a location where there is 
known interference (eg, near airport radar), the value of 
using quad shielded coaxial cable can be appreciated. This 
simple step (choosing quad shielded over the cheaper dual 
shield) can mean the difference between perfect reception 
and no reception. 

In extreme cases, the coaxial cable can be run inside steel 
water pipe for even greater immunity to an interfering RF 
field. 

Now we are not expecting you to own a spectrum analyser 
but you may be able to find a local satellite TV company who 
will do this for you, albeit at a price. 


Digging the hole 


The most common installation and perhaps the most 
manageable is the backyard pole mount. 

There is one logical rule that applies here: whatever 
length of pipe that is above the ground should also be below 
the ground. 

This means that if you plan to install a 2.4m (diameter) 
dish, you’ll need to leave a length of pipe at least half the 
diameter of the dish (1.2m) protruding out of the ground and 
another 1.2m buried in the ground. So it’s pretty easy to 
remember — mounting pipe length equals dish diameter. 





Butt up two dish panels and finger-tighten just the outermost and 
innermost bolts with a flat washer under every bolt-head and nut. 
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In practice its best 
to add 100mm or so 
out of the ground, so 
that even if the dish is 
tilted down for main- 
tenance (rarely re- 
quired), the lower rim 
of the dish cannot 
quite touch the 
ground, avoiding any 
possibility of damage. 

For mounting most 
2.4m dishes, 76mm 
OD (outside diameter) 
pipe, available from 
larger hardware and 
plumbing stores, is 
used. For a few dol- 
lars more the store will even cut the pipe. In fact, it’s quite 
likely that you will be buying an offcut length anyway, as 
pipe tends to come in 6m lengths. 

Dig a hole at least 300 x 300mm, 1.2m deep and stand the 
pipe vertically in the centre. To keep the pipe vertical, 
wedge bricks, rocks, etc between the pipe and the wall of the 
hole, and check that the pipe is perfectly vertical by using a 
spirit level. 

Check the alignment at two positions 90° apart around the 
circumference of the pipe. In some circumstances it will be 
necessary to brace the pipe with two “starposts” or similar. 

A 300 x 300 x 1200mm hole is a little over 0.1m3, You can 
either use ready-mixed concrete or mix it yourself. For the 
latter, you will need four bags of standard concrete mix. (If 
you wanted a really strong mount, a 440 x 450 x 1200mm 
hole will take about 0.25m* of concrete; 10 bags). 

Pour the concrete into the hole until it reaches a level 
50mm below the ground level. This allows enough room 
for topsoil to allow grass to grow under the dish. Leave the 
concrete to set for two days, ensuring that the pipe re- 
mains untouched for that period (that includes making 
sure the kids don’t come out and give the pole a jiggle to 
see if it has set!). 

You might be tempted to use rapid set concrete but for 
maximum strength, ordinary concrete mix is used and al- 
lowed to dry normally. 

If you are digging the hole in an area comprised mainly 
of backfill (ie, low density soil) it may be necessary to 





This magnetic mount Anglemeter 
has 0.1° accuracy and a large dial 
face, allowing dish elevation to be 
read directly. 





Repeat for the second pair of panels. They will happily Stand up like 
this if there is no wind. But don’t risk it in ANY breeze! 
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weld a piece of flat bar across one side of the bottom end 
of the pipe, to ensure the pipe remains bonded to the 
concrete. A larger hole would also be more prudent. 


Dish assembly 


Once the pipe has been set in the ground, the dish can be 
assembled. Most mesh dishes are supplied as four pre- 
assembled panels which must be bolted together to form the 
parabolic reflector surface. Also supplied are four steel or 
aluminium tubes called “feed struts”. These hold the feed 
horn assembly at the focal point of the dish. 

In addition, there is a dish mount. This is the mechanical 
assembly that connects the reflector to the pipe. It is very 
cleverly designed so that elevation, azimuth and declination 
can all be separately adjusted. This is necessary for a motor- 
ised dish system, where a single motor makes the dish track 
in an arc, not a straight line!! 

All dishes come with some instructions. Depending on 
the brand, they may be very comprehensive or almost non- 
existent. 

Here are some “generic” instructions based on our experi- 
ence. Much of the assembly can be performed by one person 
but several steps require at least two, if not three people. 

The main thing to remember is that the performance of the 
dish is dependent on the accuracy of the surface. So dents 
and rips in the mesh, apart from not looking at all aestheti- 
cally pleasing, will cause a reduction in dish performance 
and should be avoided at all costs. Even small dents can 
cause significant degradation and sometimes mean the dif- 
ference between a good picture and a noisy (or no) picture. 

Take two of the dish panels (also known as quadrants) and 
stand them on their edge. Provided there is no wind (!), and 
the surface is flat (a concrete driveway is often useful) the 
panels will stand on their edge, the curve of the panel 
preventing it from falling over. 

Butt up the two panels and insert just the outermost and 
innermost bolts. Use a flat washer under every bolt-head 
and nut to prevent crushing the aluminium ribs of the dish 
panels. Do the nuts up “finger tight”. Place this “half dish” 
assembly to one side and make another half dish from the 
two remaining mesh quadrants. 

Once both halves of the reflector have been assembled, lie 
them face down on a horizontal surface (perfectly flat if 
available) with an inverted plastic garbage bin (or some- 
thing similar) supporting the centre of the dish while you 
assemble it. 





Sit both halves on a milk crate or small garbage bin and bolt them 
together. Now insert the missing bolts and tighten them all up. 
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Then butt the two halves together and insert the outer- 
most and innermost nuts and bolts. Do these up finger tight. 
You should now have a reflector lying face down on the 
ground. 

Insert all bolts and nuts (don’t forget the flat washers), 
working from the perimeter of the dish to the centre in a 
clockwise direction, tightening them with two spanners as 
you go. There are four mounting holes for the dish mount, so 
leave them vacant. Don’t forget to tighten the nuts you 
originally had only finger-tight. 

Find an assistant, then carefully pick up the reflector and 
turn it over so it is lying face up. Be very careful if there is 
any wind: even a mesh dish can get away from you. 


The feed struts 


The next step is to bolt the feed struts onto the feedhorn. 
Do this a short distance away from the reflector to eliminate 
the possibility of accidentally piercing the reflector mesh. 

The feed struts should be spaced 90° apart and are se- 
cured to the feed ring using four bolts and nuts. 

Using that same friendly assistant (or two of them if 
available), pick up the feed assembly complete with struts, 
and carefully position it over the reflector, making sure that 
none of the struts damage the mesh. 

Two people can hold up the feed assembly (each holds the 
assembly by two struts), while the third person inserts a bolt, 
washers and nut, at the location point on the reflector. 

You should now have a reflector lying face up, with four 
feed struts bolted to the rim, holding the feed ring at the focal 
point of the dish. As soon as the feed assembly is secured, 
there is a noticeable improvement in the rigidity of the entire 
assembly, as it is secured in both axes. 


The dish mount 


The next step is to place the dish mount on the pipe 
protruding from the ground. 

As long as the pipe does not protrude more than about 
1.5m, one person can generally lift the mount onto the pipe. 
But it’s always better with two. That mount is heavy! 

First a few precautions: Ensure that the securing bolts on 
the outside of the mount sleeve (designed to clamp onto the 
pipe) are loosened off so that the mount can slide onto the 
pipe. Fix an azimuth bar (supplied with the dish) to lock the 
east /west movement of the mount. This prevents the mount 
rolling around the horizontal axis as you lift it onto the pipe. 

Once the mount has been lifted onto the pipe, rotate it 





Hopefully your completed dish looks something like this! Be even 
more careful now you’ve got this far; from now on it’s a 2-man job! 
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such that it is in a position where the dish can be lifted (by 
two people) onto the mount, then tighten up the mount 
securing screws to hold it solid. 

This is not the final position of the dish, merely a conven- 
ient position to finish the assembly. Adjust the mount eleva- 
tion to about 30°. This will enable you to lift the reflector up 
against the mount, rather than lifting it above the mount. 


Up she goes! 

We now need to lift the reflector (dish) onto the mount, 
orienting it so that the four lugs on the mounting ring 
correspond with the four double ribs formed by bolting the 
quadrants together. We also need to consider the LNB secur- 
ing bolt on the feed horn. This needs to be facing downwards 
(towards the ground), so it is easier to adjust once the dish is 
mounted. 

With the mount clamped to the pipe, the azimuth bar in 
place, and using two or three people, carefully lift the 
upturned reflector and feed assembly onto the mount, posi- 
tioning the four lugs on the mount and corresponding dou- 
ble ribs. 

While one person holds the reflector in place against the 
mount, another person must insert the four securing bolts. 
It’s necessary to operate from behind the dish to do this, 
inserting the uppermost bolts first. Don’t forget the flat 
washers under the bolt heads and nuts. 

Once the two uppermost bolts have been inserted, the 
reflector will sit on the mount without support, while the 
remaining two bolts are inserted. 

Now tighten all bolts, making sure the mesh is not dam- 
aged by the action of the spanner against the securing nuts. 
The dish is now ready to have the LNB added and to be 
pointed towards the satellite. 


Pointing the dish 


There are four critical parameters that must be deter- 
mined for every dish installation. They are dish azimuth, 
dish elevation, LNB orientation and dish focal point. 

Fortunately, the focal point is almost always deter- 
mined by the length of the feedarms. When the feedhorn/ 
LNB is set in correct position, no further adjustment 
should be needed. 

The azimuth and elevation of the dish need to be math- 
ematically calculated. All satellites are given an orbital 
location, which in the case of Asiasat 2 is 100.5° east 
longitude. This means that the satellite is located 37,000km 


} 


Connect the feed struts to the LNB hardware — do this away from 4 
the dish so you don’t risk damaging the dish mesh. 
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This satellite signal indicator comprises a broadband 
amplifier and diode detector, intended to be used at the 
dish to assist in signal peaking. 


up, at the intersection of the equator and 100.5° east line of 
longitude. 

From a map you’ll see that this location is over Indonesia. 
For Sydney, even the most rudimentary geography indicates 
that the dish will be facing somewhere in the western sky. 
Ummmm — west — that’s away from the coastline in Sydney. 

Fortunately, there are plenty of computer programs avail- 
able that simply require the latitude and longitude of the 
dish, together with the longitude of the satellite. You can 
find a variety of software on the net, some of it freebies. 

One such program, GEOSAT.EXE, is one we use at Avcomm 
Pty Ltd — in fact, we wrote it! 

Alternatively, a quick “Google” will find any amount of 
similar programs, such as SMW Link, from Swedish Micro- 
wave AB (www.smw .se/smwlink/smwlink.htm). Make sure 
you get the latest version (3.05) because earlier versions had 
a southern hemisphere calculation bug! 

But it’s often even easier than that, because most modern 
receivers have a dish pointing menu, where these param- 
eters can be entered to calculate the desired azimuth and 
elevation of the dish. 


Where am I? 


You probably don’t know the exact latitude and longitude 
of the dish site. To work out the exact (to the minute) 
location, we normally use either a good map or GPS. 

Detailed topographic maps of your area will enable you to 
extrapolate your exact location because the grid always has 





Very carefully bolt the struts onto the dish using the mounting 
holes provided. Place the dish assembly somewhere safe. 


igs = 
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at least one (and usually more) latitude and longitude refer- 
ence on the side. 

Alternatively, if you have ‘net access you can Google 
something like “latitude longitude Gulargambone” — espe- 
cially handy if you happen to live in Gulargambone. 

You should find several websites which will give you the 
exact (to the minute and sometimes even second) location of 
your town/city, especially ifit has an airport. Beware, though, 
in big cities, the figures are likely to be that of the main 
airport — and if you happen to live on the opposite side of 
the city, you could be out by as much as a degree or so. 

One further alternative is a very useful book called “The 
Dick Smith GPS Guide”. Available from DSE stores or Aus- 
tralian Geographic, this lists over 16,000 locations in Aus- 
tralia and the corresponding latitude and longitude. 

If using this book, its important to remember that most 
dish pointing programs require latitude and longitude in 
degrees and tenths of degrees (eg, 34.5) not in the format 
provide by the book: degrees, minutes, seconds (or 34°30’0”). 
Fortunately the book does have a conversion chart — and 
even mental calculations aren’t rocket science. (Rocket sci- 
ence? Satellites? Get it... ? Oh, don’t bother. . .) 


Azimuth 


One further parameter is required to calculate the dish 
azimuth — remember, that’s the direction it points. 

But there is a little wrinkle here called magnetic variation. 
That’s the difference between what you read on a compass as 
north, and true north (ie, lines of longitude from pole to 
pole). Magnetic variation varies all over the place depending 
on the specific place you are at, while computer software 
invariably works on true north — and you have to add or 
subtract the local magnetic variation to achieve the desired 
result. 

Magnetic variation can usually be found for any particu- 
lar location on a specific map called a “WAC” (World 
Aeronautical Chart), often used by pilots. These charts are 
available at all good map shops and pilot supply centres. 
Magnetic variation is also listed on topo maps. 

A point to note: as well as varying by location, magnetic 
variation changes over time. The map may give a misleading 
figure if it is more than a few years old. Once again, Google 
is a great way to find out magnetic variation (which is, by the 
way, also known as magnetic declination). Google ‘““mag- 
netic variation” Sydney’ and you'll find several sites giving 
the result: 12.6° E. 


Here’s what the dish 

mounting hardware looks 
_ like straight out of the box 
\. (albeit photographed here 


The cylindrical section with 
the four bolts at right 
actually points vertically 

~~ down (it’s the bit which 
slips over the top of the in- 
ground 76mm pipe “post”). 
Those bolts are tightened 
against the post to ensure 
the dish cannot “windmill” 
in strong winds. The ring 
(on the ground in this pic) 
is the part which bolts on to 
the assembled dish. 
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Recalling the rhyme “east is least” reminds us to subtract 
lines of magnetic variation marked “E” from the calculated 
true azimuth. In the case of Sydney the magnetic variation is 
12.6° E, so we need to subtract 12.6° from the calculated 
“true” azimuth. The magnetic variation for Perth is around 
2.5° W, so we must add 2.5 to that “true” azimuth. 


Elevation 


The dish pointing software calculates elevation directly 
in degrees. Fortunately, this is much easier to measure and 
set. The simplest method is to use a protractor and a piece of 
cotton and a weight but if this is too much trouble a simple 
analog inclinometer can be purchased reasonably cheaply. 
This type of instrument has an oil filled chamber with a 
pivot and a counterweighted pointer. 

A far more sophisticated digital instrument is used by 
professional installers, as the dish geometry of a motorised 
system must be set to within one tenth of one degree, or six 
minutes. 

The reality is that most home installers will be able to set 
up a system to look at any single satellite but without 
sophisticated measuring equipment, the alignment of a mo- 
torised system will require professional help. 


Where’s the satellite? 


Now that we have been able to work out the dish azimuth 
and elevation, we can get to work. 

Let’s use the example of Sydney and the Asiasat 2 satel- 
lite. We know the latitude of Sydney is 34° south, and the 
longitude is 151° east. We also know that the longitude of 
Asiasat 2 is 100.5° east. 

Our software tells us that the dish elevation must be 
23.87°, and the true azimuth is 294.75°. Subtracting 12.6° 
from the true azimuth gives 282° magnetic. This is the 
required compass heading. 

A cheap and nasty compass won’t cut the mustard here: it 
needs to be a decent, fluid-filled model graduated in indi- 
vidual degrees. Good orienteering compasses are usually a 
reasonable compromise between cost and usefulness. 

Also remember when aiming a dish that the compass 
itself is likely to be affected by close metal (usually steel) 
objects. Just keep that in mind if your compass readings 
keep changing as you move about. 

The elevation is somewhat easier to set. Assuming the 
mounting pipe has no elevation (just like a dish standing on 
the rim), calibrate the inclinometer for zero degrees. Place 


as = 
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Up the right way: the threaded rod in the centre of the pic adjusts 
the dish elevation, while the rod at right adjusts declination. 
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When you get really serious (!) this digital inclinometer 
has one degree accuracy and resolution. It’s a must for 
setting up motorised dishes. 


the inclinometer on the centre plate of the dish (from 
behind), so that the counterweight is vertical. The elevation 
of the dish can be directly read. 

Adjust the threaded rod until the elevation reaches 24°. 
This should be close enough, once the dish is pointed in the 
right direction, to acquire a signal. 

One tip — before setting elevation, run the spirit level over 
your pipe one last time to make sure it hasn’t moved before 
the concrete had a chance to harden. It happens! 


Installing the LNB 


Now is the time to install the LNB into the feed rings. Do 
this by slipping the LNB through the ring assembly, so that 
the front edge of the waveguide protrudes 20mm past the 
level of the concentric rings. Rotate the LNB so that the flat 
part of the housing is vertical. This is a good starting point 
for further adjustments once the system is operational. 

This brings us to the next point: how do we measure the 
signal? 

Fortunately, there exists simple in-line signal strength 
meters for this task. One popular (and economic) type is 
called, logically enough, a “Satellite Finder”. 

The meter has an input port that requires DC voltage from 
the satellite receiver and an output port that feeds that DC 
voltage to the LNB and reads the amount of signal being sent 
from the LNB to the receiver. 

Basically, it is a simple broadband amplifier and a recti- 
fier driving an analog meter movement and a tone generator. 
As the signal gets stronger (as we peak up the dish), the 
meter deflection becomes greater and the tone gets louder. 
The meter also has a sensitivity adjustment. 

Now, having set the dish elevation, set the LNB orienta- 
tion and calculated the magnetic azimuth of the dish, 
rotate the entire reflector and mount assembly on the pole 


The completed |... 
mount. The solid i 
bar (arrowed at a 

























by rotating onthe 
pole). This bar 
can be replaced — 
by asuitable 
motor to enable © 
the dish to track 
any numberof 
(viewable) © 
satellites. But for © 
single-bird — 
systems, this bar , 
is bolted in place 
as shown here. 
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until it points in the desired direction. 

At this point, connect the LNB to the signal meter and the 
signal meter to the receiver via short lengths of coaxial 
cable. Because you are not trying to display a picture right 
now, you don’t need any monitor so setup is most easily 
done close to the dish with the receiver on a suitably long 
power cord. 

Adjust the meter sensitivity to maximum and turn the 
receiver on. As the dish assembly is rotated on the pole, 
the signal strength meter will begin to respond. As the 
meter reaches full scale, back off the sensitivity while 
continuing to move the dish, until the signal is peaked. 

Carefully adjust the clamping screws on the dish mount 
so that they are all tightened evenly, clamping the mount 
to the pole without causing any skew in the vertical 
plane. It may be necessary to optimise this adjustment 
several times. 

Once this has been done, the elevation adjustment should 
be optimised for maximum signal, by slowly turning the 
elevation rod. When this is peaked, lock it in place. 

At this stage, select the desired channel on the satellite 
(most receivers come pre-programmed) and carefully rotate 
the LNB (with the meter still connected) until the signal is 
peaked. This adjustment will only be in the order of 10-15°. 

Making adjustments greater than this will mean the 
LNB is peaking on signals of the opposite polarity, as most 
satellites have signals of both horizontal and vertical 
polarisation (and sometimes on the same frequency). This 
adjustment is called cross polarisation optimisation. 


Connecting up your system. 


Like most pieces of audio visual equipment, a digital 
satellite receiver has several different outputs for connec- 
tion to a TV set, VCR or hifi system. 

For best results, especially where a recording facility is 
desired, it is normal practice to connect the direct line 
audio and composite video outputs from the satellite 
receiver to the VCR and then use either the RF or (again 
preferably) the A/V output of the VCR to connect to the 
TV set. 

Most satellite receivers have two or more A/V outputs, 
allowing separate connections to a hifi system for en- 
hanced audio. However, many overseas stations broad- 
cast in dual mono and often in different languages. In 
some cases the redundant audio channel is used to carry 
a separate radio service. 


Place the dish on the 
mount. This is definitely a 
two-man job (the missing 
man in this picture was the 
photographer!) The double 
edges (joins between the 
dish panels) slot into the 
U-shaped brackets on the 
mount. Place the upper- 
most bolts and nuts first. 
Some to-ing and fro-ing of 
the dish panels might be 
necessary to get the bolts 
to go right through the 
holes in the double- 
> thickness joins. Make sure 
= all dish panel and 
: mounting bolts are tight. 








For this reason, satellite receivers allow the user to 
determine which output will be routed to the sockets on 
the rear panel. 

Assuming there is coaxial cable supplying TV wall 
outlets in several rooms in the house, the RF output of the 
satellite receiver can be combined with the existing inter- 
nal TV cabling to provide a “satellite” channel. While the 
limitation of this system is that only one channel is fed 
into the system, it does mean that satellite TV can be 
enjoyed in many rooms. Anyway, you can only watch one 
channel at a time, no matter which room you are in! 

Channel surfers (or those with the remote control per- 
manently super-glued to their hands) need not apply! 

If the ability to record is not required, best results are 
obtained by running the line audio and composite video 
outputs of the satellite receiver, directly in to a spare 
A/V input on the TV set. This is an easy way to switch 
from normal terrestrial TV to satellite TV. 

Most modern TV sets are multi-system, meaning they 
have the ability to convert an NTSC video signal into a 
PAL signal. If you don’t have one of these, and the station 
you want to watch broadcasts in the American (NTSC) 
video format, you may need a video systems converter. 

Countries using the NTSC format include USA, Canada, 
Mexico, Japan, Taiwan and Korea — in fact pretty well 
anywhere where there has been a US influence in the 
development of the country, use NTSC. 

All other countries use PAL these days (even digital 
signals from Russia use PAL!). PAL or Phase Alternating 
Line, is of course the system used for analog TV transmis- 
sion in Australia. 

Analog converters start at $99, while fully fledged 
digital converters (that allow recording on a PAL VCR) 
range from $750 to $2000 for a top-of-the-line model (near 
broadcast quality). 

As a digital satellite system is capable of delivering 
very high quality video, the appropriate quality cables 
should be used. This means going to a reputable electron- 
ics outlet to obtain them. 

In the old analog days it might have been possible to 
put up with the video performance of audio cables, such 
as the inexpensive twin RCA-RCA types we have all seen. 

However, to preserve the quality of the video perform- 
ance from the satellite receiver, it is important to use well- 
screened, moulded, three-conductor low capacitance ca- 
bles, which can normally be identified by the larger 


There are four possible adjust- 
ments for maximum signal: 
azimuth, elevation, declination 
and LNB polarity/focal point. 
These must be set as explained 
in the text. In this shot, Erin is 
setting the elevation — the angle 
in the sky to which the dish 
points. Turning the elevation rod 
raises and lowers the top of the 
dish with respect to the vertical 
mounting pole. Azimuth is 
adjusted even more easily — by 
rotating the dish on the 
mounting pole. The focal point 
is almost always fixed. Don’t 
worry about declination unless 
setting up a motorised system. 
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diameter of the video cable. The effect of using inferior 
cables will be colour smearing, ringing along the leading 
edge of the video and generally poor definition. 


Do I leave the receiver on? 


Most satellite receivers have a standby function, putting 
the receiver to sleep but allowing voltage up to the LNB. 
This has the effect of keeping the LNB stable and at a 
constant temperature. For this reason, it is wise to leave 
the receiver in the standby mode when it is not being 
used. This also eliminates the possible ingress of mois- 
ture into the receiver itself. 

Like all electronic equipment, keep the receiver well 
ventilated. This is particularly so when several pieces are 
stacked together in a typical hi fi cabinet. Spacing equip- 
ment apart with small blocks of wood can help in this 
aspect. 

Avoid the practise of some people (let’s not be sexist here) 
of putting doilies on top of the receiver (or VCR or CD or DVD 
or anything else for that matter) and putting a pot plant or 
vase of flowers on top, “to make it look more attractive”. 
Apart from the fact that this may well cover the ventilation 
slots and cause overheating, there is always the danger of the 
vase being knocked over and the internals taking an un- 
wanted and probably highly damaging shower. 

For the same reason, empty video sleeves, CD/DVD/cas- 
sette cases, etc, should never be placed on top of electronic 
equipment. sc 


* Director, Av-Comm Pty Ltd 


The LNB is a friction-fit into 
the feed horn (at the junction 
of the struts). After fitting 
and connecting the coaxial 
cable, you need to adjust the 
LNB polarity for maximum 
signal by rotating it in the 
feed horn. You will probably 
need to re-adjust elevation 
and azimuth. To complete 
the job, run the coax down 
one of the struts and secure 
it with black cable ties 
(white ones will break down é 

over time due to UV). Make i 
a loop around the back of the 
dish and cable-tie the coax 
to the mounting post. 
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FRE AL AR) 
Av-Comm Satellite Equipment has a very 
special offer, exclusively for SILICON CHIP 
readers: a complete, brand new, state-of-the- 


art DIGITAL satellite receiving system ready 
to put together, connect up and turn on! 


A 2.4m 4-panel mesh dish complete with all 
mounting hardware (except the post!) 

A dual polarity, low noise, block downcon- 
verter (LNB) 

A high efficiency feedhorn 

A Digital Satellite TV Receiver with remote 
control, MPEG-2 and digital DVB compliant. 
25m RG-6 (satellite grade) coaxial cable and 
two “F” connectors 

An analog inclinometer 

A “SatFinder” in-line signal strength meter 


Current Av-Comm catalog price for all this is 
$1450.00 — but until February 28 2003, if you tell 
Av-Comm you’re a SILICON CHIP reader, you can 
have the complete package for just $1295.00 — 
that’s better than 10% off. And remember, all this 
equipment is brand new, with full warranty. 


Order direct from Av-Comm (do not call SILICON 
CHiP!) Phone Av-Comm on (02) 9939 4377, fax 
9939 4378, email cgarry@avcomm.com.au or use 
the special SILICON CHIP SysTEmM order form on 
Av-Comm’s website (www.avcomm.com.au). 


the LNB cover off for clarity 

5 (quite often they are left off 

anyway!). The coax is 

ss connected to the LNB and 

7 secured to the strut and post - 

now it is just a matter of 

connecting it to your satellite 

receiver, tuning in the required 

channel and watching your 

satellite programs. After the 

‘A dish has settled in, it might pay 
you to re-peak the azimuth, 

elevation and LNB output as 

previously detailed. But if you 

have wall-to-wall signal, it’s 

probably not worth the bother. 

Enjoy! é 
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And now it’s finished. We've left 





Since blank smart cards are now available at attractive 
prices, it’s quite feasible to program them with your own 
software and data for all kinds of applications. Here’s a low 
cost and easy to build ‘Phoenix type’ reader/programmer, 
which can be used with most of the programming software 
available on the Web to suit this type of serial-port device. 


ith their embedded micro- 
controller and_ serial 
EEPROM combination, to- 


day’s ‘smart cards’ have many. more 
uses than dumb cards which merely 
have a magnetic stripe. 

Smart cards are already used for 
pay TV set-top box and mobile phone 
authorisation but these applications 
really only scratch the surface of their 
potential. 

You could use them to build your 
own personalised security access sys- 
tem, for example, or to provide a ‘plug- 
in brain and memory’ for small robots 
and digitally controlled machines. Or 
to provide plug-in schedules for auto- 
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matic control of a model railway, or 
pointing data for a computer-posi- 
tioned telescope, or whatever... 

Using smart cards for your own ap- 
plications is now quite feasible be- 
cause blank smart cards and match- 
ing ‘sockets’ are now available at quite 
reasonable cost. 

For example, Jaycar stores are offer- 
ing blank cards with an embedded 
PICi6F84A micro and 24LC16B 
EEPROM for $19.95 (Cat ZZ-8800). 
Jaycar can also supply suitable ‘sock- 
ets’ in both through-hole (PS-0012) 


|_By David Freeman __| 


and SMD (PS-0010) versions for only 
$8.75 each. 

By the way, the PIC16F84A micro- 
controller chip (made by Microchip 
Technology) is used in many of the 
commonly used smart cards. Although 
only an 8-bit processor it’s quite pow- 
erful, with 1024 words of program 
memory, 68 bytes of data RAM and 64 
bytes of data EEPROM. 

It is even smarter when it’s teamed 
up with the 24LC16B serial EEPROM 
(which has a capacity of 16K bytes); 
the combo is capable of a surprising 
range of applications. 

Other smart cards team up the 
PIC16F84A micro with a 24C64 
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EEPROM which offers 64K bytes of 
memory. The Atmel AT90S8515 micro 
is also used in some smart cards. Usu- 
ally it’s teamed up with either the 24C64 
or 24C128 (128K bytes) EEPROM. 

Fig.1 shows what’s ac- 
tually inside a common 
smart card, of the type us- 
ing the PIC18F84 with a 
24LC16. Because both 
chips use serial commu- 
nication, all of the con- 
nections to the ‘outside 
world’ are made via only 
five of the tiny array of 
eight gold-flashed con- 
tacts. 

Contact C1 is used to 
supply the chips with 
+5V, C2 to reset the mi- 
cro, C3 to provide the mi- 
cro with clock signals 
(3.75MHz or 6.0MHz), the 
large ‘L shaped’ C5 for 
ground and C7 for serial 
data input amd output. 

This kind of card makes a compact 
(86 x 54 x 0.8mm) and cost effective 
package containing such a useful mi- 
cro and EEPROM. How they can fit 
those chips, bonding wires and con- 
tacts inside a card with a total thick- 
ness of only 0.8mm is beyond me! 





The smart card reader: 
assembled on a single 
is just-an interface betw 
slides into the slot at righi 


www.siliconchip.com.au 


They can, of course, because the 
cards are available over the counter 
as well as being used in pay TV set- 
top boxes and mobile phones. So be- 
cause the matching sockets are read- 


(CARD & CONTACTS AS VIEWED FROM UNDERNEATH) 


<@—— CARD INSERTED THIS END FIRST 


Fig.1: here’s what is inside that innocuous-looking piece 
of plastic. There’s a lot more to it than meets the eye! 





ily available as well, it has become 
quite feasible to use them in your 
own projects. 

All you really need for this is a 
small hardware interface to connect 
the card up to your PC, and suitable 
software to allow you to ‘talk’ to the 


card’s micro for reading and program- 
ming. (Note that the card’s EEPROM 
is read and programmed ‘through’ the 
micro, with its ‘cooperation’.) 

In this article, I’m describing a sim- 
ple reading/program- 
ming interface which is 
quite low in cost and 
easy to build. I can’t 
claim it involves any 
great design innovation. 

In fact, it’s very simi- 
lar to quite a few de- 
signs that have been 
available on the Internet 
and like them, based on 
what seems to be called 
the ‘Phoenix’ configura- 
tion. 

(I haven’t been able to 
find out where that 
name came from — per- 
haps the person who 
came up with the first 
design lived in Phoenix, 
Arizona!) 

The main advantage of using this 
kind of design is that it’s compatible 
with a lot of the smartcard reading and 
programming software available for free 
downloading from many sites on the 
internet. 

By the way, SILICON CHIP will NOT 
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SET CLOCK 
FREQUENCY 
LK1 





Fig.2: the complete circuit. There’s not much to it — just a couple of crystal oscillators, an RS-232 chip and power supply. 


be able to provide you with any soft- 
ware to go with the hardware, be- 
cause according to Australian federal 
law this combination of hardware and 
software is capable of being ‘used for 
the purpose of defeating encryption 
systems’, and is accordingly deemed 
illegal. 

Needless to say, we are certainly 
not describing this project with the 
idea that you would use it to defeat 
any encryption systems. In fact we 
must warn you that it should NOT be 
used for this purpose, because doing 
so would be illegal and make you 
liable to be prosecuted. 

All we can do with regard to help- 
ing you find suitable software is list 
the URLs for some of the web sites 
where you may be able find some, 
and leave the rest to you. 

These are shown in the accomp- 
anying panel. Be warned again, 
though: some of the software on these 
and other sites MAY be designed spe- 
cifically for illegal smart card appli- 
cations. 

So let the user beware! 

Incidentally, we understand that 
kits for this hardware interface will 
be available from Jaycar Electronics. 
So you shouldn’t have any problems 
building up the interface itself or get- 
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ting blank smart cards for use with it. 


Free-standing board 


As you can see from the photo, 
there’s very little in the project and 
all of its components fit on a small 
freestanding single-sided PC board. 
The board measures only 89 x 76mm, 
and is coded 07201031. It’s supported 
on four small rubber feet and has the 
smart card socket on the front, flanked 
by two LEDs: one (green) to indicate 
when the unit is powered up, the 
other (red) to show when the PC is 
reading from or writing to the card. 





Here’s a selection of “blank” smart 
cards showing different types of 
contacts available. This reader/ 
programmer suits only the 8-contact 
version, as shown on the left. 


Along the back of the board are a 
DB9YF socket for a standard RS-232C 
serial link cable to the PC serial port, 
plus a 2.5mm concentric DC power 
connector to accept the cable from a 
9-12V plugpack power supply. Every- 
thing else is on the board itself. 


Circuit description 


The hardware of this project is de- 
signed to perform just three main 
functions: (a) to provide +5V DC to 
the smart card plugged into its socket; 
(b) to provide the card with a clock 
signal of either 3.75MHz or 6.0MHz, 
selectable via a jumper shunt; and (c) 
to provide a serial communications 
interface between it and the PC’s soft- 
ware, to allow reading and writing. 

Referring to the circuit diagram, 
power for the interface is derived from 
a 9-12V DC plugpack, connected to 
the unit via CON3. Series diode D1 
prevents damage due to an acciden- 
tal reverse polarity connection, while 
low power regulator REG1 provides 
smoothed and regulated 5V DC for 
both the smart card and the rest of the 
interface circuitry. LED1 is the green 
power indicator, which runs directly 
from the unregulated input. 

Clock signals for the smart card are 
provided by the circuitry around IC2, 
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Full-size view of the completed PC board. . . 


a low-cost 74HC00 quad gate. Two of 
its gates (IC2c/d) are connected as 
crystal oscillators, one for 3.75MHz 
using crystal X1 and the other for 
6.0MHz using X2. Which oscillator 
runs at any particular time is deter- 
mined by the position of the jumper 
shunt in the 3-pin header LK1, be- 
cause this applies +5V to the second 
input of either IC2c or IC2d. 

Each oscillator only operates when 
its second gate input is taken to +5V, 
so the oscillator whose second input 
is held low via the 10kQ resistor is 
disabled. 

The outputs of the two oscillators 
are fed into IC2a, used here as an OR 





gate. Then the clock signals are passed 
through IC2b, used as a buffer, before 
being fed to the CLK pin of the smart 
card socket (C3). 

The rest of the circuitry forms the 
interface between the smart card and 
the serial port of the PC (via CON2). 
The heart of the interface is IC1, a 
standard MAX232 dual RS-232C se- 
rial bus transceiver. This chip is very 
handy because it contains internal 
‘charge pump’ circuitry which gener- 
ates the correct RS-232C voltage lev- 
els from a standard +5V supply rail, 
using the four 1uF capacitors con- 
nected to pins 1-6. 

One of the two receivers of IC1 has 








. along with the matching component overlay. 


its input (pin 8) connected to the 
transmit data line from the PC (TxD, 
pin 3). The output of this receiver 
(pin 9) is used to operate LED2, the 
Read/Write indicator. The same out- 
put is also used to pull down the Data 
I/O pin on the smart card socket (C7) 
via Schottky diode D2, to send data to 
the card during write operations. 

The smart card pin (Data I/O) is 
normally pulled high by a 10kQ re- 
sistor to +5V but can easily be pulled 
low by pin 9 of IC1 because of the 
very low voltage drop in D2. 

When the smart card micro itself 
pulls the Data I/O pin low during a 
read operation, this is fed back to the 


\CA-700 DIP 


Fore and aft close-up views of the business ends of the smart card reader/programmer, showing the RS232 and power 
supply connections (left photo) and the smart card slot (right photo) 
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Parts List - Smart Card Reader/Programmer 


PC board, code 07201031, 89 x 76mm 


3.57MHz crystal (X1) 
6.00MHz crystal (X2) 
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3-pin SIL header strip with 2-way jumper shunt (J1) 

ICA-700 DIP smart card socket (CON1) 

DB9F connector, 90° PCB mount (CON2) 

2.5mm DC power connector, PCB mount (PS-0520) (CONS) 
M3 x 6mm cheesehead machine screws 


2 M3 x 9mm cheesehead machine screws 


6 MS hex nuts 


4 small rubber feet, screw attachment type 


Semiconductors 


1 78L05 low current regulator(REG1) 


1 MAX232 or ST232CM interface (IC1) 


1 74HCOO quad NAND gate (IC2) 
1 3mm green LED (LED1 — power) 


1 3mm red LED (LED2 — read/write) 


1 1N4004 power diode (D1) 
1 1N5819 Schottky signal diode (D2) 


Capacitors 
1 10uF 16V RB electrolytic 
4 1uF tantalum 


3 100nF metallised multilayer ceramic (code 100n or 104) 


4 22pF NPO disc ceramic 


Resistors (0.25W 1%) 

2 1MQ — (brown black green brown 
4 10kQ (brown black orange brown 
1.1.5kQ (brown green red brown 

3 1kQ — (brown black red brown 


serial port (CON2) via one of the IC1 
transmitters, as pin 10 is also con- 
nected to this point. The output from 
pin 7 of IC1 is connected to pin 2 of 
CON2 which is the 
RS-232C receive 
data (RxD) line. 

The second re- 
ceiver of IC1 has its 
input (pin 13) con- 
nected to the Ready 
to Send (RTS) line 
from the PC (CON2 
pin 7), and its out- 
put (pin 12) to the 
Reset pin of the 
smart card socket. 
This allows the soft- 
ware in the PC to 
issue a reset com- 
mand to the micro 
in the smart card whenever this is 
required. 

The input of the second transmit- 
ter section of IC1, pin 11, is con- 
nected via a 10kQ resistor to ground 
but also to one side of the card sock- 
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‘Where to look for software 


Here are some website links where software compatible with this eee 
card Hesendadeede ics is eveliable for Hee: Gennioed 
.se/english/ oe eta 


or brown black black yellow brown) 
or brown black black red brown) 

or brown green black brown brown) 
or brown black black brown brown) 


et’s built in card sensing switch. The 
other side of the switch is connected 
to +5V, so when a card is inserted 
into the socket and pushed right in, 


the switch operates and pin 11 of IC1 
is pulled high. 

The output of this transmitter (pin 
14) thus swings to RS-232 ‘mark’ level, 
and as this output is passed back to 
the PC via the ‘carrier detect’ line 








(CD, pin 1) of the serial comms port, 
this allows the software to monitor 
when a card is present in the socket. 


Putting it together 


You shouldn’t have any trouble 
putting the interface together if you 
follow the board assembly diagram 
carefully, as a guide to positioning 
the various components and their ori- 
entation. 

I suggest that you fit the card socket, 
the DB9 connector and the DC power 
socket to the board first, as all three of 
these may need a small amount of 
board hole ‘tweaking’ before their pins 
all mate with the board correctly. It’s 
easier to do this before you add all of 
the other components. 

Note that the card socket mounts 
with its card entry slit towards the 
front(!), and that as well as the vari- 
ous contact connection pins it also 
has a couple of 3mm diameter plastic 
locating spigots which sit in match- 
ing holes in the board. 

Once the three connectors are fit- 
ted and soldered in place, you can 
then add the remaining components 
in the usual order. That is, wire links 
first (there are only two), then the 3- 
pin SIL header, then resistors, capaci- 
tors and crystals. Finally come the 
diodes, regulator, LEDs and ICs. 

As always, make sure you fit all 
polarised parts with the correct po- 
larity as shown in the diagram. 

Both LEDs have their cathode ‘flat’ 
side towards the front of the board, 
while both ICs have their notch end 
towards the back. 
Take special care 
with the polarity 
of the four 1uF tan- 
talum capacitors 
on the outer side 
of IC1. 

When the board 
is fully assembled, 
the four small rub- 
ber feet can be at- 
tached to it using 
M3 x 6mm mach- 
ine screws and 
nuts. 

The feet are im- 
portant with this 
kind of ‘naked board’ assembly be- 
cause they give the board proper sup- 
port while lifting the solder joints 
away from whatever surface the in- 
terface may be placed on. 

That’s about it. Your smart card 
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interface should now be ready to use, 
but before hooking it up to one of the 
serial comms ports of your PC you 
might want to give it a quick check- 
out. 


1-minute checkout 


To do this, connect the output ca- 
ble of the 9V plug pack to CON3, and 
apply power to the plugpack. 

Power indicator LED1 should im- 
mediately light — if not, remove the 
power and check that you’ve fitted it 
the right way around. 

The only other reason for ‘no glow’ 
is that you may have wired in diode 
D1 in wrong way around, or the plug 
is fitted to the plug pack output cable 
with the connections reversed. 

Assuming the LED is happily glow- 
ing, check the DC voltage at pin 14 of 
1C2 and pin 16 of IC1 with your DMM. 
In both cases you should get a read- 
ing within a few millivolts of 5.0V, 
and you should also be able to meas- 
ure the same voltage at the ‘+5V’ pin 
of the card socket and/or the end of 
the 1kQ resistor right next to it (and 
alongside D2). 

If these voltages measure OK, you 
must have connected the regulator in 


SS 
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the correct way around. 

At this stage your interface is prob- 
ably working as it should. However, 
if you have access to a scope (CRO) 
you might also want to check the 
crystal oscillators. 

This too is very straightforward. 
With the unit powered up, try fitting 
the jumper shunt joining the centre 
and lefthand pins of the SIL strip 
(looking from the front).. With the 
scope probe on pin 6 of IC2, you 
should find a 5V peak-peak square 
wave of 3.75MHz. 

If you shift the jumper shunt to join 
the centre and righthand pin instead, 
the waveform at pin 6 should simply 
change in frequency to 6.0MHz. 

Assuming this is what you find, 
you can conclude that your smart card 
reader/programmer is all present and 
correct. 

All you need now is a cable to 


Mialiswelxe)(=xe1 an) <tome(=s-)1¢ [acre mm (ol mrel-\Vere 
Electronics and is only available 


through Jaycar Electronics stores, 
dealers and mail order service. 


connect it to a spare comms port of 
your PC and of course some software 
so that your PC knows how to talk to 
a card plugged into the front socket. 
Plus a card or two, of course... 

Incidentally there’s a lot of special- 
ised knowledge and jargon associ- 
ated with some areas of smart card 
technology. 

You'll find a lot of this explained 
in some of the documentation files 
available on the Angelfire website. 

If you'd also like more information 
on the PIC 16F84A micro and the 
24LC16 EEPROM, this can easily be 
downloaded from the Microchip 
website (www.microchip.com). 

There are applications notes avail- 
able as well as device data sheets — 
most of them in PDF file format. 

So once you have the interface, your 
future with smart card technology will 
await. Over to you! S 


Expected retail price is around $29.95. 
Jaycar also have blank smart cards 
available for $19.95 each. Contact your 
nearest Jaycar Electronics store. 








Do You Eat, Breathe and Sleep Technology? 


Jaycar is a leading electronics retailer with over 6,000 products from electronic components to computer accessories. 

Management Opportunities plus Full and Part Time Sales Positions 
e e e 

Available Nationwide 


We are growing rapidly with 30 stores and we have an expansion programme to open many more. Backed by mail order and a 
fully interactive website, we need dedicated individuals to help achieve our goals. 





You need to be customer focused, with an eye for detail and empathy for the products we sell. Ideally you will have some 
experience in retailing, coupled with management experience for the senior positions. You will also need to be energetic, 
enthusiastic and have excellent interpersonal skills. 

Career opportunity with full training is available if you have the drive and ambition to make your future at Jaycar. 


We offer a competitive salary, sales commission and many other benefits. 





To apply for any of the above positions please ask in-store for details or alternatively send a full C.V. indicating the roll you 
are interested in, location and details of current salary to; 


Retail Operations Manager 
Jaycar Electronics Pty Ltd 

P.O. Box 6424 

Silverwater NSW 1811 

Fax: (02) 9741-8500 

Email: jobs @jaycar.com.au 
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Where do you go for 
great savings? 






Guitar Tremolo Kit 
Adds a popular effect to your music 
making. Features low distortion and 
extremely low noise, thus providing 
a very clean sound. Powered by 

a 12V DC plug pack (not cow 
K 5622 


rpyry $ 43 Midi Breakout Box Kit 
WAS $44 31 1: Interfaces a keyboard to your sound 
card and is a low-cost alternative to 
‘off-the-shelf’ interfaces. Required 
power source:5V DC. 


K 3604 


Gana 3 1 








Headphone Noise Generator Kit Wah-Wah Guitar Kit 

Amplifier Kit Produces pinic or white noise to block "| Popular guitar effect, controlled by a GI a 

Requi $15 /-15 iy and'|s- (deal out unwanted sounds. Specifically foot pedal (not included). Includes PCB (i t 

f ne nul ; i Ki Pose ‘ ‘ st designed for tinnitus sufferers but can stakes, PCB, components and PCB Features : high-impesancs oe 

Bee ade Oe ies op buea: tee be used by anyone who wants to block mounted 6.5mm sockets. (for guitar pick-up), stereo input 

and components. Bak GAGEAAREAROURGS. pein mixing for tape, CD, or other signals, 

K5611 ei and an input level control allowing 

NOW for an optimum signal level before 


NOW 
CLEARANCE CLEARANCE CLEARANCE overload. Powered by battery or 
WAS $17.88 $ 12° 2 WAS $19.80 $] 386 WAS $29.90 390° plugpack (not included). 
| K5421 NOW 
CLEARANCE 
za § 29 
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EE may 02 Es) Aug'98 © ae 


Pocket Sampler Kit Battery Guardian Kit Soundcard Pre Amp Kit Mains Monitor Kit 
Provides an interface between your Disconnects power to appliances if Converts your soundwave card intoan Great for rural areas where appliances 
computer and the outside world. battery runs low. Automatically oscilloscope or waveform generator. need to be protected against mains 
Connects to your computer via the reconnects power when the battery is Includes software and all components fluctuations. If the voltage falls outside 
parallel port. 8 bit resolution. Required recharged. Supplied with PCB, case to get you started. a pre-set range, power is switched off. 
power source: 8V to 16V DC. and all necessary components. K 7347 K7207 NOW 

K 7345 K312I 





CLEARANCE 
_— 583. 50 





CLEARANCE $ > 266 CLEARANCE $ 92 F LEARANCE $ 73 
23°° [er27 30° 
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Where do you go for 


the hottest kits around? 
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Eee! May 01 
6 LED Torch Kit 


Ideal for camping, walking at night, or 
for emergency work on your car. This 
torch uses 6 LEDs and runs from a 
single D cell battery (not included) 
for extra long life. It generates super 
soft white light and features constant 


Train Controller Kit 


This easy to build and compact model train 
controller features pulse power for smooth 


nest _ nee Foner saance requires: brightness over cell life, indefinite lamp 
life and extended cell life. 


ay NOW K3019 


Ea 3.4" le 


Nour oe 


qe £ 
oe 


EAY2® Feb ’00 









EAE Feb 99 
PIC Based LED Fun Kit 


Eq). Aug’88 Es). Aug’97 


Mini Strobe Kit 


Learn about microcontrollers. One board 


lets you construct 8 different projects. 
Includes buzzer, LEDs, programmed IC 


Cap Meter Adaptor Kit 
Turns your digital or analogue 
multimeter into a direct-reading 
capacitance meter. Plugs directly into 


Can be used as an RPM indicator for 
electrical motors. Range adjustable 
from 400-4000 RPM. 


Digital Voltmeter Kit 
Keeps tabs on the condition of your 
car’s battery and charging system. 
Features a three digit LED display 


(PIC) and all components. your meter. Power source: 9V battery required. with automatic dimming. 
K 3167 K3410 K3160 K 4209 


ins 850 Be sj593 Eanes 20% $5 Ie 





@. 


€) Mar ’00 


AEM Aug ’88 
Guitar Amplifier Spin FX LED Fibre Optic UHF Remote 
Module Kit Display Kit Audio Link Kit 2 Channel 433MHz Kit 


Ideal for practising your favourite riffs 
at home. Output power: 4W into 4Q. based LED display that can generate a 
Power source required: wealth of psychedelic patterns. 

12V DC (nominal). K 3005 


The Spin FX is a microprocessor- Suitable for line level signals such as 
VCR, tuner and tape recorder outputs. 


Great for applications where 


This high security remote control can 
control two devices independently of 
each other. Ideal for controlling car 
interference free data is required. alarms and for switching other devices 
K 3548 K 2803 on and off. kK 3262 


NOW NOW NOW NOW 
CLEARANCE | BHR ees CLEARANCE CLEARANCE 
WAS $29.78 Bal mara 3497 taseeas37*°? base 69* 
Direct Link is equipped with the service centre to supply you with a hassle-free delivery direct to your door. 


PHONE 1300 366 6441. place your order. 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes problems can arise in obtaining all 
of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check beforehand, please don't hesitate to contact your local store. Offers expire 
28/1/2003. *Limited stock All stocks marked clearance, limited or with an '*' may not be available in all stores or via Direct Link. Rainchecks do not apply. 5516D 
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That's where you go! 





Where do you go for 


the latest new releases? 














High Pressure Cleaner 
Heavy duty induction motor and adjustable nozzle. Has a maximum outlet 
pressure of 70bar and a maximum water flow of 6.4 litres per minute. 
Conserves water. Includes a 5 metre hose. 


T 4824 


LOW PRICE! 


$8788 


Nicholson 25W 


Soldering Iron 

A quality soldering iron 
for general purpose 
soldering applications in 
the electronics area. It 
comes with both a pointed 
and flat tip as standard 
and is supplied 





_ Store all your components and other 
hardware items in these neat drawers 
F and you'll always know where to find 








20MHz Dual Trace Oscilloscope 


complete 
19 Range This affordable CRO suits a wide range of with a mini 
iol H applications. Dual trace, dual trigger CRO with fully soldering 
Digital Multimeter adjustable sweep time (20 steps), variable hold-off, iron stand. 
with Data Hold fully adjustable sensitivity, switch selectable X-Y T 2325 


operation, selectable trigger modes, AC, TV-H and 
TV-V trigger coupling, front panel variable trace 
rotation and sweep rate from |0nS/DIV to IS/DIV. 


Complete with 2 probes. $ “4 9 8 


¢'8? LOW PRICE! 


Features 3.5 digit 2000 count LCD 
screen, transistor and diode test, data 
hold button and low battery warning. 


—«$4ee 


| 












aon’: 3 Metre Ca ‘digitor 2.4 Metre digiter cues 

| Lighter Extension Lead with Cigarette Plug Lead Lighter Y Adaptor 

Switch » isse P 1689 P1691 

‘SIQ95 $995 

| 18 " New) $95 New| 9 New 

Pay TV digitor Digital digitor F-Type 

F-Type Wall Outlet TV Wall Outlet Skirting Outlet 

P2012 P2013 P2014 

$698 ° i $697 ” 
New) New New 

‘Metal Coaxial CLIPSAL 32V I5A2-Pin CLIPSAL32V 15A, 

iereeagad Joiner Panel Socket 2-Pin Line Socket 4 % 

ease - P2500 ‘ P2501 

$698 = 316% 16%; - io 
New! New) New) 





25 Drawer Parts Cabinet 


them! Dimensions: 120 x 300 x 225mm 
(Lx W x D). 


H 4587 a I 1°? 


Nicholsot Glue Gun 


60 watt/230 volt. Features an adjustable 
wire stand. Complete with a handy carry 
case and 6 glue sticks. 


T 1418 waa $4987 





Weller wTcpt 


Soldering Station 

Features non-burning silicon rubber 
soldering pencil cable, long-life iron- 
plated tips, lock slots on both sides of 
the soldering iron stand and wick-fed tip- 
cleaning sponge. The heating element 
(48W max.) operates from an internal 


24V transformer. $ 178 


Sais ‘eons SAVE $20 


digitor Cease ee to 
DC Plugs Coiled Lead 


P1692 


$4995 i? 


F56 Outdoor 


Connector Plug 
P2015 


$950 


CLIPSAL 32V I5A 
2-Pin Plug 


P 2502 je. 


$995 
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Where do you go for 


the hottest prices? 





Astronomy 2003 ©@ Swann Secura Vision Alert | 
Guide to the best é An easy security solution for the home or office. Motion detection 
times to observe ASLRONOMY and real-time viewing. Alerts you of intrusions via email, mobile phone 


planets. Includes 

easy to read monthly 
rise/set charts, 

a comprehensive guide 
to the return 

of Mars in 2003 

and much more! 

B 8253 


or voice modem*. Recording and playback capabilities. 
Includes PC software and VeraCam Mini USB webcam. $ 
L 5886 *Conditions apply. 


© Swann Secura Vision Alert 2 


Sommumrearion 
Two port security solution for the home or office. Motion detection 
and real-time viewing. Alerts you of intrusions via email, mobile phone 
or voice modem. Recording and playback capabilities. 


ew Includes 2 port card, software and CCTV camera. $998 
15887 SPECIAL ORDER ONLY. 


© Swann Secura Vision Alert 4 


COMMUNICATIONS 


Four port security solution for the home or office. Motion detection 
and real-time viewing. Alerts you of intrusions via email, mobile phone 
or voice modem. Recording and playback capabilities. 


Includes 4 port card and software. 348 
L 5888 SPECIAL ORDER ONLY. 


Camcorder Charger Lithium lon 


Suits 3.6V and 7.2V Lithium lon camcorder battery packs for SONY, SHARP, 
RCA, PANASONIC, CANON, HITACHI, JVC and more. 


eee |SAVE $30 $67 


Camcorder Charger NiCad/NiMH 


Suits Nickel Cadmium and Nickel Metal Hydride battery packs for SONY, 
SHARP, RCA, PANASONIC, CANON, HITACHI, JVC and more 


M 9554 367 


digitor |2V to 240V 150W Inverter 


A compact |50W inverter that connects to a 12V DC power source 
(eg. car battery) to provide 240V AC output for small, low power drawing 
equipment (eg. camcorder charger, laptops etc). 


M5110 HOT prices $86 
aHPM 1.5 Metre 








World Radio & 
TV Handbook WRTH 


The world’s most 
comprehensive book 
on broadcasting 
includes hour-by-hour 
guides to English, 
German, Spanish, and 
French broadcasts. 

B 2102 


$4498 New 


ARRL Ham Radio 
Handbook 


The most respected 
communications 
resource for hams, 
engineers and 
technicians since 
1926. Covers 
fundamental theory, 
practical design and 
projects and more! 
B2240 


$64°° Ne 


6-Way Power Board 





















6-Way Surge 





Overload protected. Has convenient extra Power Board Hide-a-Lead Extension Cord | 
spacing between the last 3 outlets ; fi f ‘le 5 ; age 
for wider plugs. Fitted with > Protects your equipment from voltage spikes oF Hides excess lead inside. Two wide 
inet and power surges. Overload protected. 1 > spaced outlets to allows@ | 
iabaseord: New Pease “ . : es mains cord. its transformer plug packs. New | 
M 7265 iz ty. oe M 7336 | 
. M 7184 ts | 
diy 3° 3 Gam = YE ee 
( a : av . : i 
SS. : | 
i “aa | ne | Hi 
PHONE, FAX & MAIL ORDERS clit SOU HIN NEW STORES | 
es | 
: is a GARDEN CITY(WESTERN AUSTRALIA| 
Peres oe toe ete aca Can Sharyy) pegs ea sg = Shop hy Garden City pee Centre, Booragoon. Ph: (08)9364 3755 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, dua Someones | 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) Cnr. Bradley & Corinna Street, Canberra. Ph: (02) 6232 4974 | 
: CHATSWOOD POWERHOUSE(NEW SOUTH WALES / 
oe on ben see sH Gas as ae 2, Endeavour Street (Cnr pablesgetypnn Street). Ph: (02) 9413 2806 | 
+ A © R * ie over 
(quote available for orders over 10kg) Sor ea hes and City Walk. Ph: (02) 6230 5465 
email: directlink@dse.com.au (enquiries only) MORPHETT VALE(SA) ‘a 
Major Credit Cards Accepted * Gift Vouchers Available 115 Main South Road. Ph: (08)8326 4811 ia 





~ Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers expire 28. 1.2003. 
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By LEO SIMPSON 
& PETER SMITH 


hansen 


The transmogrification o i 
Many readers will oe _— 
venerable (26-year-old!) ETI-480 

top left. But the SC480 (bottom right) 
is as modern as tomorrow — . 
with performance to match. 






Performance 
Output Power 50 watts into 8Q; 70 watts into 4Q 
Music Power 77 watts into 82; 105 watts into 42 








Frequency response -1dB at 14Hz and 70kHz (at 1W — see Fig.1) 
Input sensitivity 0.875V for 50W into 82 
Harmonic distortion <. 05% from 20Hz to 20kHz; typically <.003% 


Signal-to-Noise Ratio -714dB unweighted (22Hz to 22kHz); -1190B A-weighted, 
both with respect to 50W into 8Q 


Damping factor >140dB at 100Hz & 1kHz, with respect to 8&2 and without PTC thermistor 
Protection fuses plus “Polyswitch” PTC thermistor 
Stability unconditional 
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intended to produce a replacement module for the 
very popular ETI-480 amplifier module which was 
published back in December 1976 — 26 years ago. 

In the same note we stated, somewhat controversially, 
that the ETI-480 was a dog of an amplifier and that it was not 
a good performer, even by 1976 standards. 

Having made that outrageous statement (to some readers, 
at least), we had to come up with the goods. Fortunately, we 
were pretty confident that we could, and we are pleased to 
state that this new module is even better than we had hoped. 
It uses the same power output transistors as in the ETI-480 
and just one more low-cost transistor has been added to the 
overall component count. Kit cost should be about the same 
as for the ETI-480. 

When this project was first mooted, we decided to base it 
on TIP3055 and TIP2955 
plastic power 
transistors. These 

are 60V 15A 90W 
transistors in the 

TO-218 (SOT-93) 

encapsulation. 

We intended to 
produce a new ver- 
sion of a 100W mod- 

ule which was pub- 
lished in the Decem- 
ber 1987 issue of SILI- 
CON CHIP. That design was 
based on a Hitachi ampli- 
fier circuit and used 
2N3055/MJ2955 power tran- 


Be: in the October 2002 issue we noted that we 


BSCl4so0 


ance amplifier module 


Have you built one — or more — 
amplifier modules over the years? Here is the module to 
replace that old design. The SC480 produces a great deal 

less distortion, is much quieter and has inbuilt protection. 
It also sounds much better. 





of the popular ETI-480 power 


sistors in TO-3 metal encapsulation. 

Accordingly, we produced a PC board pattern for the new 
module and while we waited for it to be produced by RCS 
Radio Pty Ltd (thanks Bob), we realised that a substantial 
number of readers who had built countless ETI-480 modules 
would probably like to “graduate” to our new design but 
would wish to at least re-use the TO-3 power transistors 
from their ETI-480s on the new board. 

Hence, the idea of a TO-3 version of the new module also 
came to pass, as is featured here. 

The plastic version of the module has the power transis- 
tors lined up along the back edge, making it easy to mount 
them to the vertical surface of a finned heatsink. 

The TO-3 version is larger and has the four power transis- 
tors mounted on the horizontal shelf of a cast heatsink or on 
a rightangle bracket which can then be mounted on a verti- 
cal heatsink. 

Why publish both modules? The simple answer is that we 
had produced them both, so why not? However, each mod- 
ule has its own advantages. 

Version 2, using the TO-3 transistors, is rugged but takes 
up more space and is likely to be less convenient to mount in 
a typical chassis. There is also more work in assembling 
Version 2 with the TO-3 transistors. 

Version 1, with the plastic power transistors is quite a bit 
more compact and less trouble to mount in a typical chassis 
but the module assembled onto a heatsink is not quite as 
rugged to handle. 

By the way, if you decide to build Version 1, don’t be 
tempted to substitute the (usually) cheaper MJ“E”... ver- 
sions of the transistors. These TO-220 transistors are rated 
lower (only 75W) and will inevitably cause you great pain 
and suffering. 
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Which version to build? 


Our preference is for Version 1 but we have a sneaking 
suspicion that Version 2, with the TO-3 power transistors, 
will be the more popular module (especially amongst 
those looking for a somewhat look-alike ETI-480 substi- 
tute). 

Depending on the particular brand of power and driver 
transistors used, both modules will give virtually identical 
performance. 

Regardless of which version you decide to build, the 
performance will be vastly better than the old ETI-480 
design. 

And that is as it should be. After all, we should have 
learnt quite a bit about amplifier design in 26 years or so, 
shouldn’t we? 


Performance 


Power output is 50 watts RMS into a 8Q load and 70 
watts into 4Q load, before the onset of clipping. Music 
power is around 77 watts into 8Q and 105 watts into 4Q. 

Hang on a minute! Wasn’t the ETI-480 claimed to be 
100W into 4Q? Well, it was but the distortion graph pub- 
lished by ETI back in December 1976 shows the amplifier 
heading well into clipping at around 70W RMS. This is to 
be expected since both the ETI-480 and the new SC480 use 
the same voltage rails and the same output transistors. 

A particular feature of the SC480 is low distortion. 
Distortion for all power conditions, up to clipping, into an 
8-ohm load, is less than .05% for the full range of frequen- 
cies from 20Hz to 20kHz. 

Similarly, with a 4-ohm load, total harmonic distortion 
is less than .07% for the full audio frequency range. 

In reality, this is a very conservative rating as the distor- 
tion will typically be .003% or less for both load conditions. 
And for very lower power levels, less than 100mW, where 
noise becomes a significant part of the measurement, the 
distortion is really low, down to as low as .0005%. This is 
two orders of magnitude better than the ETI-480! 

Signal to noise ratio is better than -114dB (unweighted, 
22Hz to 22kHz) with respect to full power into an 8Q load. 
Frequency response is just 1dB down at 14Hz and 70kHz 
(see Fig.1). 
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Fig.1: this is the frequency response of both versions 

of the new amplifier, taken at a power level of 1W 

into an 8Q load. 











Transistor quality 


As in most things, you get what you pay for and it is no 
different with these modules. 

The plastic version (Version 1) of the amplifier was built 
with the output and driver transistors in what we would 
call the premium brands: Philips, Motorola (On Semi) and 
ST Micro. 

Version 2 was built with second rank power and driver 
transistors (Mospec). We did this to compare performance 
and we are pleased to report that although the premium 
branded transistors do give slightly better performance, 
there is a not a lot in it. 

Refer to the distortion graphs of Figs.2-9 to make the 
comparisons. 

Either way, the performance of these modules is very 
good, especially considering that we are not using expen- 
sive transistors such as Motorola MJL21193/4 or the even 
more expensive MJL1302A & MJL3281A. 

In fact, in some respects the measured performance 
challenges that of our popular and more powerful Plastic 
Power module published in the April 1996 issue. Interest- 


J-—20.0m\ 


A120.0us A Chi 


22 Nov 2002 
TRPsie 09:31:15 


These two oscilloscope screen grabs show just how clean this new amplifier is. The first screen (left) shows a 1kHz output 


waveform at a level of 40W into 8Q at top. The lower trace is the distortion waveform which has been “averaged” by the scope 
to remove noise. Note that it is mostly second harmonic distortion. The same process has been applied to the screen shot at 
right except that it is a 10kHz signal. Again, the distortion is mainly second harmonic. 
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ingly, a key part of that performance standard comes about 
because of improved PC board and wiring layout. 

We’ll discuss these vitally important aspects in more 
detail later in this article. 

Oh, and we should state that the SC480 Version 1 and 
Version 2 modules are a drop-in replacement for the ETI-480 
modules but will sound a great deal better. 

While nominally of the same rating, they will deliver 
more power, they’re quieter and as already detailed, much 
lower in distortion. 

By the way, these modules are not suitable for driving 2Q 
loudspeakers as used in car sound systems. We do not have 
space to publish the load/line curves in this article but 
suffice to say that attempting to drive 2Q loads will blow the 
fuses and may blow the output transistors as well. 


Protection 


The trouble with all high-power amplifiers is that, if a 
transistor fails, there is a big chance that the loudspeaker 
system could be damaged, despite having fuses in the 
power supply. 

The problem is that the fault condition may place a large 
DC voltage across the speaker’s voice coil and the resulting 
current may not blow the fuses. The speaker’s voice coil 
then gets red hot and may actually set the speaker cone on 
fire! Once that happens and if you’re not there to kill the 
power to the amplifier, you can have a raging fire in your 
home and enormous amounts of smoke being generated by 
the burning of the filling material in the cabinet. 

Our normal approach to this problem is to incorporate relay 
protection which will disconnect the loudspeaker in the event 
of a large DC fault condition occurring in the amplifier. 

Relay protection works as far as the speaker is con- 
cerned but it doesn’t protect the amplifier itself if the 
loudspeaker leads are shorted. Here again the fuses may 
not blow before the output transistors are damaged. 

Neither do fuses protect the speakers if you seriously 
over-drive the amplifier. This is a particular risk for tweet- 
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ers but even woofers can have voice coil damage by serious 
over-drive. 


Complete protection 


The method we have used to provide protection to both 
the loudspeaker and amplifier is to connect a high current 
positive temperature coefficient (PTC) thermistor (known 
commercially as a “Polyswitch”) in series with the output 
circuit. This is the same method of protection as we used 
in the original module published in December 1987. 

The PTC thermistor normally has a very low resistance 
but when the current through it rises to high value, it 
immediately switches to a high resistance state and stays in 
that condition until the fault is fixed or power is removed. 

The resistance of the PTC thermistor is so low (typi- 
cally 0.1Q or less), it has a negligible effect on amplifier 
performance, apart from the fact that it does cause a 
reduction in damping factor. 

In practice, it works extremely well. It allows you to 
drive the amplifier to full power on program signals but 
the moment a short circuit is applied or the amplifier is 
seriously over-driven, the PTC thermistor goes high in 
resistance to cut off the fault current. 

After the protection thermistor has switched to its high 
state, it takes some time to revert to its low resistance 
condition, after the fault current has ceased. This depends 
on how much current is passing through it. If the drive 
level is maintained after a fault has occurred, the protec- 
tion thermistor will stay high in resistance. 


Circuit description 


Now let’s have a look at the circuit of Fig.10. 13 transistors 
and three diodes make up the semiconductor complement. 

The input signal is coupled via a 1uF bipolar electrolytic 
capacitor and 2.2kQ resistor to the base of Q2. Q2 & Q3 
make up a differential pair. Q1 is a constant current source 
which sets the current through Q2 & Q3 and renders the 
amplifier largely insensitive to variations in its supply 


Just to confuse you, Version 2 of the SC480 amplifier (with TO-3 transistors) is on the left, while Version 1 (with TO-218 
transistors) is on the right. There is only a small difference in performance between the two versions. 
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AUDIO PRECISION SCTHD-W THD+N(%) vs measured LEVEL(W) 


21NOV02 16:10:52 


Fig.2: THD versus power at 1kHz into an 8Q load for 
Version 1 (TO-218). 


rails (power supply rejection). 

Signals from the collectors of Q2 & Q3 drive another 
differential pair, Q4 & Q5 which have a “current mirror” as 
their collector loads. The current mirror, comprising D3 
and Q6, ensure that this second differential stage has high 
linearity (ie, low distortion). 

The output of Q5 is then used to drive class-AB output 
stage consisting of drivers Q8 & Q9 and power transistors 
Q10, Q11, Q12 & Q13. 

Q7 is a Vbe multiplier, so-called because it multiplies 
the voltage between its base and emitter to provide a fixed 
voltage between its collector and emitter, regardless of the 
drive current delivered to the output stage by Q5. The 
voltage is adjusted by trimpot VR1. 

The function of Q7 is to set the DC voltage applied 
between the bases of Q8 & Q9. By doing this it sets the 
“quiescent current” in the output stage (ie, the current when 
no signal is present). This is to minimise crossover distor- 
tion. In fact, our tests did not reveal any signs of crossover 
distortion. 

The complementary output transistors are connected in 
parallel to give high output current capability. Each tran- 
sistor has its own 0.22Q emitter resistor. These are in- 


Figs 4: THD v versus power at 1kHz into an 8Q load for 
Version 2 (TO-3). 
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Fig.3: THD versus power at 1kHz into a 4Q load for 
Version 1 (TO-218). 


cluded to ensure that the output current is shared reason- 
ably well between the output transistors. 

Negative feedback is applied from the output stage back 
to the base of Q3 via a 22kQ resistor. The level of feedback, 
and therefore the voltage gain, is set by the ratio of the 
22kQ resistor to the 1kQ at the base of Q2. The 47uF 
bipolar capacitor in series with the 1kQ sets the DC gain to 
unity and sets the -3dB point of the frequency response to 
about 3Hz. The other determinant of the amplifier’s low 
frequency response is the 1uF input capacitor and the 
22kQ base bias resistor feeding Q1 and these set a -3dB 
point at about 7Hz. 

The 330pF capacitor together with the 2.2kQ resistor 
feeding Q2 form a low pass filter to roll off frequencies 
above 200kHz. 

The 68pF capacitor between the base and collector of Q5 
and the 10pF capacitor between base and collector of Q2 
roll off the open-loop gain of the amplifier to ensure 
stability with feedback applied. Note that the 68pF capaci- 
tor can be a ceramic or polystyrene type and must a have a 
voltage rating of 100V or more. Other capacitor types are 
not recommended. 

Another important factor in the amplifier’s excellent 


Fig.5: THD versus power at 1kHz into a a 40 load for 
Version 2 (TO-3). 
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Fig.6: THD versus frequency at 40W into an 8Q load 
(Version 1). 


stability is the output RLC network consisting of the 6.84H 
choke, a 6.8Q resistor and a 150nF capacitor. Not only does 
this network ensure stability but the capacitor is an effec- 
tive killer of any RF and mains-interference signals which 
can be picked up by long loudspeaker leads. 


Power supply 


The power supply circuit is shown in Fig.11. This uses 
a centre-tapped 56V transformer driving a bridge rectifier 
comprising four 1N5404 diodes and two 4700uF 50V filter 
capacitors. This produces unregulated supply rails of about 
+40V. 

Depending on the mains AC voltage, the rails will drop 
to around +32V or less when the amplifier module is 
delivering full power into a 4Q load. 

We have also provided a +15V DC supply for a 
preamplifier. This is derived with 2.2kQ resistors and two 
15V 1W zener diodes. 


PC board topology 


As noted earlier, the design of the PC board is a very 
critical part of the overall circuit. The placement of the 
components and the way that heavy currents flow in the 
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Fig.8: THD \ versus frequency at 40W into an 8Q load 
(Version 2). 
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Fig.7: THD versus frequency at 60W into an 4Q load 
(Version 1). 


tracks is all arranged to minimise the radiation of harmon- 
ics into the input stage involving Q1 & Q2. 

This board is yet a further refinement of the topology we 
first introduced in the Ultra-LD amplifier featured in March, 
May & August 2000 and then again in November & Decem- 
ber 2001. The PC board for version 2 and the component 
placement is shown in Fig.12. 

It incorporates “star earthing” whereby all earth cur- 
rents come back to a central point on the board, thereby 
avoiding any flow of output, supply and bypass currents 
flowing in the signal earths. 

Furthermore, placement of the copper tracks to the 
output stages is arranged, as far as possible, to cancel the 
magnetic fields produced by the asymmetric currents drawn 
by each half of the output stage. 

By way of explanation, when the positive half of the 
output stage (Q10 & Q12) conducts, the DC current drawn 
is effectively a positive half wave (ie, rectification takes 
place) of the signal waveform. And when the negative half 
conducts (Q11 & Q13), the DC current is the negative half 
wave. 

A major cause of harmonic distortion in class-B amplifi- 
ers is the magnetic fields produced by these asymmetric 


Fig.9: THD versus  eespenat at 60W ‘sits an 40 foal 
(Version 2) 
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NOTES: 


CAPACITORS MARKED 'BP' ARE BI-POLAR 
(NON-POLARISED) ELECTROLYTIC TYPES. 


*THIS CIRCUIT COVERS BOTH VERSION 1 & VERSION 2 
OF THE AMPLIFIER. THE TWO VERSIONS ARE IDENTICAL 
APART FROM THE OUTPUT TRANSISTORS (Q10 - Q13). 
VALUES IN BRACKETS REFER TO VERSION 2. 


S€ $C480 AMPLIFIER MODULE 


Cc _qQio* 
TIP3055 


TIP2955 
TIP3055 





Fig.10: this direct-coupled amplifier module uses a differential input stage (Q2,Q3) with a constant current tail (Q1). This 
drives another differential amplifier (Q4,Q5) with current mirror load (D3,Q6). Quiescent current in the output stage is set 
by VR1 and Q7. The output stage is a complementary class-AB configuration using Q8 & Q9 as drivers and Q10 to Q13 as the 
output devices. Voltage readings are taken with no signal applied. 


currents inducing unwanted signals into the input stages, 
in this case involving Q1 & Q2. 

So we have tried to cancel these fields as much as 
possible (in a single sided PC board). 

For example, notice how the positive fuseholder (F1) is 
placed close and parallel to the emitter resistors for Q10 & 
Q12. So what happens is that the magnetic field produced 
by the asymmetric current in fuse F1 is more or less can- 
celled as the same current flows back in the emitter resistors. 
This is the main reason why the layouts for these two 
modules is much tighter than our designs of recent years. 

You will see the same method employed in the Version 
1 of the board, with the heavy collector and emitter tracks 
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placed close together but we think this has been more 
fortuitous on Version 2 than on Version 1. 

It is then most important to arrange the DC supply cables 
to the amplifier to further this cancellation process. We’ll 
detail this in the construction description. 

To make the input stage less vulnerable to spurious 
magnetic fields from the output stage, we have concen- 
trated it into as small an area of the PC board as possible. 

Another trick is the location of the takeoff point for the 
22kQ resistor and its orientation at rightangles to the 
output stage emitter resistors. 

Finally, the signal earth for the input stage is separated 
from the main amplifier earth by a 10Q resistor. 
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$0480 POWER SUPPLY 


Fig.11: the power supply is very simple but adequate. The +15V 


preamplifier supply is optional. 


This is not so important when a single module is in use 
but it is most important when two modules are used in a 
stereo system. 

In that situation, the joining of the two signal earths back 
via the input cables to a single program source such as a CD 
player will cause an earth loop and a resulting major degra- 
dation in the separation between channels and lesser degra- 
dation in the distortion performance. 


Fig.12: version 2 
of the SC480 
amplifier with 
the TO-3 (steel) 
transistors. 
We'll be 
presenting this 
again next month 
as par of the 
constructional 
details but it is 
reproduced here 
to demonstrate 
the attention we 
have paid to the 
PC board design 
to achieve the 
exceptional 
performance 
figures depicted 
on earlier pages. 
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Well, that’s probably enough discussion of the PC board 
but suffice to say that the overall design has been carefully 
arranged to minimise distortion and leave as little to 
chance in the wiring layout so that constructors are certain 
to get excellent results. 

Next month, we’ll give the full details of assembly, 
wiring and setup of both versions, the parts list and the PC 
board patterns. sc 
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Do you know what gear your car is in at any 
given time? “Just look at the gear stick”, you say. 
Actually, it’s not that easy, especially if you have 
a 4-speed automatic or a 5 or 6-speed manual 
gearbox. And what if you ride a motorbike? So 
you need the Gear Indicator - it will give you 
the answer on a digital readout. 


By JOHN CLARKE 


quite easy to be in the wrong gear, 

especially as the noise of the traf- 
fic can drown out the engine. And if 
you have your stereo system blaring 
as well, then what chance have you 
got? Yes, you can deliberately look at 
the gearstick but you're not likely to 
do that unless you suspect you might 
be in the wrong gear. 


|: YOU'RE DRIVING in traffic, it is 
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Why would you be in the “wrong 
gear” in the first place? If your car is 
stuck in heavy traffic you might easily 
continue on for some time in 2nd or 
3rd after the traffic clears, particularly 
if your engine is not noisy. 

Much the same can happen with an 
automatic, if you are in the habit of 
“flicking” back to 3rd or 2nd (eg, when 
going up a hill or for engine braking 





downhill). It’s all too easy to forget to 
flick it back into Drive later on. As a 
result, you could finish up driving 
quite some distance in a low gear and 
that’s not good for fuel consumption. 

The same problem can happen if 
you ride a motorbike. Wouldn't it be 
nice to have a digital display to show 
the gear you’re in? In fact, when driv- 
ing an automatic it can still be useful 
to know which gear you are in, even if 
Drive is correctly selected. Modern 
automatics are so smooth that it can 
be difficult to “pick” the changes. Now 
you can “see” what the transmission 
is doing. 

This idea is not new, of course. All 
cars with Tiptronic transmissions and 
the latest Honda Jazz with its 7-speed 
gearbox have a digital gear indicator 
on the dashboard. 


Main features 
Basically, the Gear Indicator con- 
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sists a small box which incorporates a 
single-digit LED display. This can 
show gear selections from 1-9, Neu- 
tral (which is shown on the display as 
a dash; ie, “-”) and Reverse (which is 
shown as an “r”). 

Inside the case are several switches 
which allow the unit to be calibrated 
and set up for best gear detection re- 
sults. Once it’s all set up, that’s it — 
there are no user controls on the front 
panel to fiddle with. 

As presented, the unit is designed 
to be mounted on the dashboard. Al- 
ternatively, you could hide the unit 
under the dashboard and mount the 
LED display separately, if space is a 
problem. A 9-strand cable (eg, rain- 
bow cable) would then be required to 
connect the display back to the main 
circuit. 


The right gear 


The Gear Indicator works by moni- 
toring both the speed of the vehicle 
and the engine RPM. It then decides 
which gear has been selected by feed- 
ing the results into a lookup table 
that’s programmed into an internal 
microcontroller. And that means that 
the unit must first be calibrated, so 
that it knows what the results are for 
each gear. 

Note, however, that neutral (-) is 
always shown when the unit is first 
powered up and also if the vehicle is 
stationary (or almost stationary) while 
the engine is running. By contrast, 
reverse (r) is shown when ever the 
vehicle’s reversing lights are activated. 

One thing you should note is that 
the Gear Indicator does not work by 
detecting gear changes — eg, by fitting 
switch actuators to the gearstick. This 
method would not only be unreliable 
but would also be a mechanical night- 
mare to set up. What’s more, the posi- 
tion of the gear selector in an auto- 
matic car doesn’t tell you which gear 
the transmission is in (unless 1st gear 
is manually selected). 

That’s because the transmission can 
still select any one of the lower gears 
in the remaining positions. For exam- 
ple, if the gear selector is set to 3rd, 
2nd and 1st can also be selected. 

Of course, it is conceivable that the 
signals from an electronically control- 
led automatic transmission could be 
used to drive a gear display. However, 
we have not provided for this in the 
Gear Indicator because these signals 
would be different on each type of 
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Fig.1: block diagram of the Gear Indicator. It works by counting the 
number of ignition pulses that occur during a fixed number of pulses 
from a speed sensor and comparing the result with a “lookup” table 


that’s stored in memory. 


vehicle and may be difficult to utilise 
effectively. 


Block diagram 


Fig.1 shows the basic operation of 
the Gear Indicator. There are three 
external inputs: speed sensor pulses, 
ignition coil pulses and the reversing 
switch input. 

The speed sensor pulses can be 
obtained from a rotating magnet and 
coil assembly mounted on the tailshaft. 
Alternatively, you can use the digital 
speed signal that comes from the vehi- 
cle’s engine computer, if this can be 
identified (and accessed). The igni- 
tion pulses can either be obtained from 
the ignition coil or you can use the 
low-voltage tachometer signal from the 
engine management computer if this 
is available. 

The reversing input is obtained, 
naturally enough, from the reversing 
switch. When this switch is closed 
(ie, when reverse gear is selected), the 
display will show an “r” for reverse as 
indicated previously. Conversely, 
when the switch is open, the display 
will show either neutral (when the 
unit is first powered up or if there are 
no pulses) or a gear number. 

If the vehicle is moving, the circuit 
counts the number of ignition coil 
pulses that occur during a fixed 
number of speed pulses. If a low gear 
is selected (eg, 1st gear), it follows that 
there will be more ignition pulses 





counted for a given speed compared 
to those counted at the same speed in 
a higher gear. 

The gear selection number is shown 
on the 7-segment LED display. This 
number is obtained by comparing the 
number of ignition pulses counted 
with the stored values (in a microcon- 
troller). These stored values are ob- 
tained during calibration of the Gear 
Indicator. 

Fig.2 shows how the Gear Indicator 
compares the ignition pulse counts 
with the calibration values. These cali- 
bration values are different for each 
gear and are obtained by driving the 
vehicle in each gear during the initial 
setup. 

This means that comparing the 
counted pulses with the calibration 
values should give the correct gear 
number. However, in practice, the cali- 
bration number may differ from the 
value obtained during driving. That’s 
because the number of ignition pulses 
counted may vary by up to several 
counts for the same number of speed 
pulses, depending on the phase dif- 
ference between the two. 

To counter this effect, a set amount 
of hysteresis is added to each gear 
range — see Fig.2. This can be varied to 
suit the vehicle during calibration and 
also corrects for any slippage in the 
transmission — either in the clutch or 
in the torque converter. 

As a further refinement, a slight 
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Fig.2: a small amount of hysteresis is added at the end of each gear range 
to correct for phase errors and transmission slippage. This is set to suit the 
vehicle and is one of several parameters that are adjusted during the setup 


procedure. 


delay is added between each display 
update. This delay prevents the dis- 
play from behaving erratically during 
gear changes, when clutch slippage 
and changes in engine RPM could oth- 
erwise produce an incorrect gear indi- 
cation. 


Circuit details 


Refer now to Fig.3 for the circuit 
details. As indicated above, it’s based 
on a PIC microcontroller (IC1). This 
device accepts inputs from the vari- 
ous sensors and switches and drives 
the 7-segment LED display. 

OK, let’s start with the speed sensor 
circuit. This consists of a sensing coil 
which mounts on the chassis, plus 
four magnets which mount on a drive 
shaft (or tail shaft). As the magnets 
spin past, they induce a voltage into 
the coil and this is detected by compa- 
rator stage IC3. 

One side of the speed sensing coil 
connects to a 2.5V supply, derived 
from a voltage divider consisting of 
two 2.2kQ resistors between the +5V 
rail and ground. This 2.5V rail is 
decoupled using a 47pF capacitor and 
biases pin 3 (the non-inverting input) 
of IC3 via a 22kQ resistor. It also bi- 
ases pin 2 of IC3 via the coil and a 
series 1kQ resistor. Diodes D1 & D2 
clamp the input signal from the coil to 
0.6V, while the associated 10nF ca- 
pacitor filters the pickup signal. 

IC3 is wired as an inverting Schmitt 
trigger comparator. Its hysteresis is set 
by a 1MQ positive feedback resistor, 
which prevents false triggering due to 
noise. 

The output signal from the speed 
sensor is a 250mV peak-to-peak pulse 
waveform and this is fed to pin 2 of 
IC3. Each time the input swings nega- 
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tive, IC3’s output (pin 1) goes high (ie, 
to about 10V). 

This output is fed to pin 12 (RB6) of 
IC1 via a 3.3kQ current limiting resis- 
tor. The internal diodes at RB6 then 
clamp the signal voltage to about 5.6V. 
Note that the feedback signal for IC3 is 
derived from this point to ensure a 
consistent hysteresis level, regardless 
of the 12V supply level. 


Ignition coil pulses 

As shown, signals from the ignition 
coil are first fed to a voltage divider 
consisting of 22kQ and 10kQ resis- 
tors. The associated 68nF capacitor 
then shunts any signals above 700Hz 
to ground to eliminate noise. 

From there, the signal is AC-cou- 
pled via a 1F capacitor to diode D3 
and thence to pin 2 of op amp IC2a. 
Zener diode ZD2 limits the signal 
amplitude at D3’s anode to 20V, while 
D3 prevents negative signals from be- 
ing fed into IC2a. The associated 10kQ 
resistor pulls pin 2 low in the absence 
of a signal input via D3. 

A low input (LOW IN) has also been 
provided at the junction of D3 and 
ZD2. This input allows the tacho- 
meter signal from an engine manage- 
ment computer to be applied instead 
of using the ignition coil input. The 
signal level at this input can be any- 
where from 2.3V up to a maximum of 
20V. 

IC2a is wired as an inverting com- 
parator with hysteresis. Its pin 3 input 
is nominally biased to about 1.6V via 
a voltage divider connected to the 5V 
rail, while the 47kQ feedback resistor 
provides the hysteresis to set the high 
and low trigger points (1.7V and 1.5V 
respectively). 

The resulting square-wave signal at 





IC2a’s output is fed to pin 6 of IC1 via 
a 3.3kQ resistor. The signal on pin 6 is 
then clamped by pin 6 (via internal 
diodes) to 0.6V above IC1’s supply 
rail (5V), as before. 

In operation, IC1’s pin 6 input is 
set as an interrupt — ie, the microcon- 
troller’s embedded software incre- 
ments the count each time pin 6 goes 
low. 


Display brightness 

Trimpot VR1, light dependent re- 
sistor LDR1 and op amp IC2b are used 
to control the display brightness. As 
shown, IC2b is connected as a voltage 
follower and this drives buffer tran- 
sistor Q1 (which is inside the negative 
feedback loop) to control the voltage 
applied to the anode of the 7-segment 
LED display. 

When the ambient light level is high, 
LDR1 has low resistance and so the 
voltage on pin 5 is close to the +5V 
supply rail. As a result, the voltage on 
Q1’s emitter will also be close to +5V 
and so the display will operate at full 
brilliance. 

As the light level falls, the resist- 
ance of the LDR increases and the 
voltage on pin 5 of IC2b decreases. As 
aresult, Q1’s emitter voltage also falls 
and so the display operates with re- 
duced brightness. 

When it’s completely dark, the 
LDR’s resistance is very high and the 
voltage on pin 5 of IC2b is determined 
solely by VR1. This trimpot is ad- 
justed to give a comfortable display 
brightness at night. 

The 7-segment LED display is driven 
via the RA1, RB1-RB5 and RB7 out- 
puts of IC1 via 470Q resistors. A low 
output on any one of these output 
lines lights the corresponding display 
segment, with the output at RA4 con- 
trolling the decimal point. 


Switch inputs 


Pushbutton switches $1, S2 and S3 
are monitored using the RA2 and RA3 
inputs. These two inputs are normally 
tied high via 10kQ resistors and are 
only pulled low when the switches 
are pressed. 

When S1 (Mode) is closed, RA2 is 
pulled low and this is recognised as a 
closed switch by the software. Simi- 
larly, when S2 (Number) is closed, 
RA3 is pulled low, while pressing $3 
(Store) pulls both RA2 & RA3 low to 
ground (via diodes D4 & D5). As a 
result, the software can recognise 
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Fig.3: the complete circuit of the Gear Indicator. The PIC microcontroller (IC1) 
processes the signals from the various inputs and drives a single 7-segment LED 
display (DISPLAY1) to show the result. IC2b, Q1 & LDR1 automatically dim the 


display at night, so it is not too bright. 


which switch has been pressed and 
respond accordingly. 


Clock signals 


Clock signals for IC1 are provided 
by an internal oscillator and a 4MHz 
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crystal (X1) connected between pins 
15 & 16. The two associated 22pF 
capacitors are there to provide the 
correct loading and to ensure that the 
oscillator starts reliably. 

The crystal frequency is divided 
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down internally to produce clock sig- 
nals for the internal circuitry and the 
various parameters used in the soft- 
ware. It is also used to give a precise 
time period to count the speed pulses. 


Power 


Power for the circuit is derived from 
the vehicle’s battery via a fuse and the 
ignition switch. This supply line is 
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7-WAY SIL HEADER 
(UNDER PC BOARD) 


7-WAY SIL HEADER 
(UNDER PC BOARD) 


FROM 
REVERSE SWITCH 


Fig.4: install the parts on the two PC boards as shown here. Note that all 
the electrolytic capacitors must be mounted so that their bodies lie 
parallel to the board surfaces (see photos), so that the boards can later be 


stacked together. 


decoupled using a 10Q 1W resistor 
and filtered using a 47uF electrolytic 
capacitor. ZD1 provides transient pro- 
tection by limiting any spike voltages 
to 16V. It also provides reverse polar- 
ity protection —if the supply leads are 





reversed, ZD1 conducts heavily and 
“blows” the 10Q resistor. 

The decoupled supply is fed to 3- 
terminal regulator REG1 to derive a 
+5V rail. This rail is then filtered us- 
ing 10uF and 100nF capacitors and 








IEC Code EIACode 
104 

68n 683 

10n 103 


22p 22 


Value 


100nF (0.1pF) 100n 


68nF (.068yF) 
10nF (.01 pF) 
22pF (22p) 


used to power IC1. IC2 and IC3 derive 
their power directly from the de- 
coupled +12V rail. 


Construction 


Fig.4 shows the assembly details. 
Most of the work involves building 
two PC boards: a microcontroller board 
coded 05101031 and a display board 
coded 05101032. These two boards 
are then stacked together piggyback 
fashion using pin headers and cut 
down IC sockets, so that there is very 
little external wiring. 

Begin by carefully checking the PC 
boards for defects, by comparing them 
with the published patterns. It’s rare 
to find problems these days but it 
doesn’t hurt to make sure. 

The microcontroller board can be 
assembled first. Install the three wire 
links first, then follow with the resis- 
tors and diodes. Table 1 shows the 
resistor colour codes but we also rec- 
ommend that you check each value 
using a digital multimeter as some 
colours can be hard to decipher. 

Note that the six 470Q resistors are 
mounted end-on to save space. Take 
care when installing D1 & D2 as they 
face in opposite directions. Similarly, 
watch the orientation of ZD1. 

REG1 can go in next. It is mounted 
with its metal tab flat against the PC 
board. As shown, its leads are bent 


4-Band Code (1%) 

brown black green brown 
yellow violet orange brown 
red red orange brown 
brown black orange brown 
orange orange red brown 
red red red brown 

brown black red brown 
yellow violet brown brown 
brown black black brown 


5-Band Code (1%) 
brown black black yellow brown 

_ yellow violet black red brown 
red red black red brown 
brown black black red brown 
orange orange black brown brown 
red red black brown brown 
brown black black brown brown 
yellow violet black black brown 
N/A 
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down at right angles so that they pass 
through their respective mounting 
holes. This is best done by slipping an 
M3 screw through the hole in the de- 
vice tab, positioning it on the PC board 
and then gripping one of the leads 
with a pair of needle-nose pliers, just 
before it reaches the mounting hole. 
The device is then lifted clear of the 
PC board and the lead bent down at 
right angles, after which the proce- 
dure is repeated for the next lead. 

Next, install a socket for IC1, taking 
care to ensure that it is the right way 
around. Don’t plug the microcontrol- 
ler in yet — that step comes later, after 
you've checked out the power supply. 
IC3 can then be installed, followed by 
the capacitors. 

Note that the 47yF capacitor near 
the speed sensor input must be in- 
stalled so that it lies parallel with the 
PC board — see photo. Similarly, the 
adjacent 47uF & 10uF capacitors be- 
low REG1 lie over the regulator’s leads. 
In each case, it’s simply a matter of 
bending the capacitor’s leads at right 
angles before installing it on the PC 
board. 

Crystal X1 mounts horizontally on 
the PC board and can go in either way 
around. It is secured by soldering a 
short length of wire between one end 
of its case and an adjacent PC pad. 

Finally, you can complete the as- 
sembly of this board by fitting PC 
stakes to the external wiring points 
and fitting the 7-way single in-line 
(SIL) sockets. The latter are made by 
cutting down two 14-pin IC sockets 
into in-line strips using a sharp knife 
or fine-toothed hacksaw. 

Clean up any rough edges with a 
file before installing them on the PC 
board. 

Before plugging in IC1, it’s a good 
idea to check the supply rails (note: 
you don’t need to have the display 
board connected to do this). All you 
have to do is connect a 12V supply to 
the board and check that there is +5V 
on pins 4 & 14 of the socket (tise the 
metal tab of REG1 for the ground con- 
nection). If this is correct, plug IC1 in 
as shown in Fig.4 — ie, pin 1 towards 
bottom right. 


Display board 

Now for the display board. Install 
the wire link first, followed by the 
resistors, diodes D3-D5, ZD2 and tran- 
sistor Q1. The three capacitors can 
then be installed, along with trimpot 
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This is the fully-assembled microcontroller board. Note particular y how the 
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three electrolytic capacitors are mounted — ie, so that they lie horizontally 


across other components. 





The pin headers on the underside of the display board plug into the in-line 


sockets on the microcontroller board. Take care to ensure that the 7-segment 


LED display is correctly oriented. 


VR1 and the 7-segment LED display. 
Note that the 1yF bipolar capacitor is 
installed so that it lies across ZD2 — 
see photo. 

Watch the orientation of the LED 
display — its decimal point goes to- 
wards bottom right. 

LDR1 can go in next. It’s mounted 
so that its top face is about 3mm above 
the face of the 7-segment display. Once 
it’s in, you can install switches S1-S3 
and PC stakes at the external wiring 
points. 

The three 7-way SIL pin headers 
are installed on the copper side of the 
PC board with their leads just pro- 
truding above the top surface. You 


will need a fine-tipped soldering iron 
to install them. Note that you will 
have to slide the plastic spacers along 
the pins to allow room for soldering, 
after which the spacers are pushed 
back down again. 


Final assembly 


Work can now begin on the plastic 
case. First, remove the integral side 
pillars with a sharp chisel, then slide 
the microcontroller board into place. 
That done, mark out the two mount- 
ing holes — one aligned with the hole 
in REG1’s metal tab and the other di- 
agonally opposite on the lefthand side. 

Now remove the board and drill 
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Parts List 


1 microcontroller PC board, code 
05101031, 78 x 50mm 

1 display PC board, code 
05101032, 78 x 50mm 

1 plastic utility case, 83 x 54 x 
30mm 

1 dark red transparent Perspex 
or Acrylic sheet, 14 x 16 x 
2.5mm 

1 4MHz parallel resonant crystal 
(X1) 

1 LDR (Jaycar RD-3480 or 
equivalent) 

4 or 6 button magnets 

1 coil former, 15mm OD, 8mm ID 
x 7mm 

1 20m length of 0.18mm 
enamelled copper wire 

1 6mm x 25mm steel bolt, 2 
washers and nut 

6 PC stakes 

3 7-way pin head launcher 

2 DIP-14 low-cost IC socket with 
wiper contacts (cut for 3 x 7- 
way single in-line sockets) 

3 PC-mount tactile membrane 
switches (S1-S3) (Altronics S 
1120 or equivalent) 

2 6mm long M3 tapped spacers 

1 10mm Nylon spacer or 2 x 
6mm spacers with one cut to 
4mm 

1 9mm long untapped metal 
spacer 

2 M3 x 6mm countersunk screws 

2 M3 x 15mm brass screws 

1 400mm length of 0.8mm tinned 
copper wire 

1 2m length of single core 
shielded cable 

1 2m length of 7.5A mains rated 
wire 

1 2m length of red automotive 
wire 

1 2m length of black or green 
automotive wire (ground wire) 

1 2m length of white automotive 
wire 


these two holes to 3mm. Once drilled, 
they can be slightly countersunk on 
the outside of the case to suit the 
mounting screws. 

In addition, you will have to drill 
two holes in the back of the case to 
accept the power leads, the shielded 
cable from the speed sensor, the igni- 
tion coil and the reversing switch. 
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1 200kQ horizontal trimpot (VR1) 


Semiconductors 

1 PIC16F84P microprocessor 
programmed with gear.hex 
(IC1) 

2 LM358 dual op amps (IC2,IC3) 

1 7805, LM340T5 5V 1A 3- 
terminal regulator (REG1) 

1 BC337 NPN transistor (Q1) 

1 HDSP5301, LTS542A common 
anode 7-segment LED display 
(DISP1) 

5 1N914, 1N4148 signal diodes 
(D1-D5) 

1 16V 1W zener diode (ZD1) 

1 20V 1W zener diode (ZD2) 


Capacitors 

2 47uF 25VW PC electrolytic 
1 10unF 16VW PC electrolytic 
1 1uF bipolar electrolytic 

3 100nF MKT polyester 

1 68nF MKT polyester 

1 10nF MKT polyester 

2 22pF ceramic 


Resistors (0.25W 1%) 


1 1MQ 
2 47kQ 
1 22kQ 
1 22kQ 1W 
5 10kQ 


2 3.3kQ 

3 2.2kQ 

2 1kQ 

7 4702 
110Q 1W 


Alternative speed sensor 
’ 1 PC board, code 05101033, 14 

x 30mm. 

1 UGN3503 Hall senosr 

1 100nF MKT polyester 
capacitor 

1 2m length of twin-core 
shielded cable 

3 PC stakes 


Miscellaneous 
Automotive connectors, heatshrink 
tubing, aluminium bracket, self- 
tapping screws 





These holes should be located so that 
they line up with the relevant PC 
stakes. 

The display board can now be 
plugged into the microcontroller board 
and the assembly fastened together 
and installed in the case as shown in 
Fig.5. Once it’s all together, check that 
none of the leads on the display board 





short against any of the parts on the 
microcontroller board. Some of the 
pigtails on the display board may have 
to be trimmed to prevent this. 

The panel artwork can now be used 
as a template for marking out and 
drilling the front panel. You will need 
to drill a hole for the LDR plus a series 
of small holes around the inside peri- 
meter of the display cutout. 

Once the holes for the display cut- 
out have been drilled, knock out the 
centre-piece and clean up the rough 
edges using a small file. Make the 
cutout just big enough so that the red 
Perspex is a tight fit. A few spots of 
superglue along the inside edges can 
be used to ensure that the window 
stays put. 

That done, you can affix the front 
panel label and cut out the holes with 
a utility knife. 


Testing 


Now for the smoke test! First, apply 
power and check that the display 
shows “-”. If it doesn’t, switch off 
immediately and check for wiring er- 
rors and solder faults. 

Assuming that everything is OK, 
you can test the dimming feature by 
holding your finger over the LDR. 
Adjust VR1 until the display dims to 
the level you want at night. 

Next, connect the leads from the 
ignition coil (or low level input), the 
reversing switch and the speed sen- 
sor. These leads all connect to the 
underside of the PC board and the 
ignition and reversing switch wires 
pass through to the base of the case 
via notches cut in the side of the mi- 
crocontroller PC board. These notches 
are located on either side of the adja- 
cent 7-way socket and their positions 
are marked on the PC board using a 
fine track outline. 


Speed sensor 


Two different speed sensors can be 
made up, one based on a coil pickup 
and the other using a Hall sensor 
pickup. However, both rely on the use 
of an adjacent rotating magnet assem- 
bly. 

The coil pickup is likely to be more 
rugged and less prone to water dam- 
age but the Hall sensor will allow for 
very low speed operation. That’s be- 
cause its output voltage doesn’t de- 
pend on the speed at which the mag- 
nets rotate past the sensor. It’s just a 
matter of waterproofing it correctly, 
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M3 x 15mm 
PUSHBUTTONS MACHINE 


SPACER 
Yess] 6mm LONG TAPPED =~] oe SIDE 
ie 
SPACERS ——" pales 
PROCESSOR 
BOARD M3 x 6mm CSK HEAD 
MACHINE SCREWS 


ASSEMBLY IN CASE 


Fig.5: this diagram shows how the two PC boards are 
stacked together and secured to the bottom of the case 
using screws, nuts and spacers. Be sure to use nylon 
spacers where specified. 


BRACKET FOR 
MOUNTING 


T I 
4x MAGNETS see haaiad 


ON TAILSHAFT a 
SHIELDED 
CABLE TO 
GEAR 
INDICATOR 


SPEED SENSOR DETAIL 


Fig.6: the pickup coil used in the speed sensor is mounted 

on a L-shaped bracket that’s secured to the vehicle’s 

chassis. Position the coil so that it is no more than 10mm 

away from the magnets as they pass, to ensure sufficient 

signal pickup. Note that the magnets must all be installed Fig.7: the alternative speed sensor 
with the same pole facing outwards - either North as uses a Hall effect device mounted 
shown here or South. on a small PC board. 





using heatshrink tubing and silicone 
sealant. 

The coil sensor version is shown in 
Fig.6. Itis made by winding about 400 
turns of 0.18mm enamelled copper 
wire onto a plastic bobbin measuring 
15mm OD x 8mm ID x 5mm. Use 
electrical tape to secure the turns and 
leave about 10-20mm of lead length at 
each end. 

Once the coil has been wound, sol- 
der its leads to a suitable length of 
shielded cable — ie, one lead goes to 
the shield wire and the other goes to 





This is the completed PC board assembly, ready for mounting in the plastic 

" : case. Note that the various external leads are all soldered to PC stakes on the 
the core. Secure this lead tothe side of copper side of each board, with the leads from the display board resting in 
the coil with some tape, then cover _ small grooves cut into the microcontroller board. 


www.siliconchip.com.au JANUARY 2003 41 





Because each vehicle is different, 
the Gear Indicator requires correct 
setup to obtain the best results. Con- 
sequently, the unit has been designed 
to cater for up to nine gears and 
there are various parameters that 
can be adjusted to control its opera- 
tion. 

Table 3 shows the details of the 
various parameters. These are as 
follows: 

(1) The first parameter that can be 
set is the number of speed pulses 
used to gate the ignition pulses. This 
is adjustable from 4-36 pulses in in- 
crements of 4, using numbers from 
1-9. The initial setting is for 12 pulses 
but this may have to be varied to 
cater for various speed sensor char- 
acteristics. 

(2) Next is the amount of hyster- 
esis for each gear comparison. In 
practice, this value is made just large 
enough so that the display does not 
sometimes briefly show the next high- 
est gear number. The default value 
is 6% of the ignition pulse count and 
this should be suitable in most cases. 

This value will have to be increased 
if the display shows a tendency to 
occasionally jump to the next highest 
gear. Conversely, it should be made 


































the coil with silicone sealant (prefer- 
ably the non-acid type such as roof 
and gutter sealant). Finally, cover the 
coil with a short length of heatshrink 
tubing and shrink it into place using a 
hot-air gun 

The sealant should now be left to 
dry for about eight hours. A 100mm- 
long cable tie can be placed around 
the coil to secure the lead in place. 

The alternative Hall sensor is as- 
sembled on a small PC board coded 
05101033. Fig.7 shows the assembly 
details. Apart from the Hall sensor 
itself, there’s just a single 100nF ca- 
pacitor to be installed. 

Note that the UGN3503 Hall sensor 
is mounted flat against the PC board 
with the label side up. The connect- 
ing lead to the main unit is run using 
twin-core shielded cable. 


Installation 
Be sure to use automotive cable and 
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Adjustable Sages For The Gear Indicator 
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lower if this tendency is not apparent 
and then adjusted back the other 
way until the effect disappears. 

In practice, you can adjust the hys- 
teresis over a range from 2-20%. 
The lower the value the better, since 
this gives the greatest range of igni- 
tion pulses that are counted for each 
gear. 

The third parameter is the delay 
between gear changes. Without this 
delay, the display could show the 
incorrect number since the engine 


connectors when installing the unit 
into a vehicle. The +12V supply is 
derived via the ignition switch and 
the fusebox will provide a suitable 
connection point. Be sure to choose 
the fused side of the supply rail, so 
that the existing fuse is in series. 

You should also be able to access 
the reversing switch connection at the 
fusebox. The ground connection can 
be made by connecting the lead to the 
chassis using a solder eyelet and self- 
tapping screw. 

Fig.6 shows the mounting details 
for the speed sensor. Note that the 
four magnets must all be installed 
with the same pole facing outwards— 
ie, they must all have either their north 
pole facing outwards or their south 
pole facing outwards (it doesn’t mat- 
ter which). 

This is done by attaching the mag- 
nets together in a stack. This will ei- 
ther give an N-S-N-S, etc stack or an S- 


Table 3: Adjustable Parameters 
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RPM can vary widely when changing 
gears. 

The initial setting for this is 0.2s 
which should be suitable for most 
cars. However, depending on the 
driver, the 0.1s setting may be better 
for cars with manual gearboxes. 
Conversely, a longer delay may be 
needed for cars with automatic 
transmissions. 

You can set the delay to any value 
between 0.1s and 0.9s. 

The fourth parameter is the timeout 





N-S-N, etc stack. You then mark the 
outside face of the top magnet and 
remove it from the stack, then mark 
the next magnet and remove it and so 
on until all the magnets are separate. 
The magnets can then be attached to 
the driveshaft with the marked faces 
on the outside. 

The magnets should be equally 
spaced around the driveshaft and can 
be affixed using builder’s adhesive (eg, 
Liquid Nails, Max Bond, etc). Cover- 
ing the magnets with some neutral 
cure silicone sealant will protect them 
from damage due to stones and other 
debris thrown up by the wheels. 

The pickup coil can be secured by 
bolting it to an L-shaped bracket which 
is then fastened to the chassis. Posi- 
tion it so that there is about a 10mm 
maximum gap between it and the mag- 
nets as they pass. 

Alternatively, you can use a Hall 
sensor instead of the pickup coil, as 
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period. Normally, the ignition pulses 
are counted during a set number of 
speed pulses. However, if the vehi- 
cle is moving very slowly or is 
stopped, the speed pulses may not 
reach the count setting. Instead, the 
timeout stops the count and places a 
neutral (-) reading on the display. 

The timeout parameter is initially 
set at 2.5s but can be set anywhere 
in the range from 0.5-4.5s, using 
numbers from 1-9. Its setting is a 
compromise between showing neu- 
tral only when stopped or at a very 
low speed (long timeout) and getting 
a fast neutral indication after coming 
to a stop (short timeout). 

The next parameter is the revers- 
ing switch sense. Setting an odd 
number between 1 and 9 (1, 3,5, 7 or 
9) will cause the display to show 
reverse when the reverse input goes 
to +12V. Conversely, setting an even 
number (2, 4, 6 or 8) will cause re- 
verse to show when the reverse in- 
put goes to OV. 

This selection is simply made so 
that the unit shows reverse (‘“r’) when 
the reversing lights come on. 

The final parameter is “clear”, 
which clears all the gear calibration 
values. The gear ranges will then 
need to be recalibrated. This “clear” 
operation should be carried out if the 
unit is fitted into another vehicle. 





shown in Fig.7. 

The ignition coil input is connected 
directly to the switched (negative) side 
of the ignition coil using a 250VAC 
rated cable. 


Using computer signals 


As mentioned earlier, instead of 
making you own speed sensor, you 
may be able to obtain the speed signal 
from the engine management compu- 
ter. This signal is simply fed to the 
1kQ resistor at the speed input. 

If the car’s speedometer stops oper- 
ating after connecting the Gear Indi- 
cator, increase the 1kQ resistor on the 
speed input to 10kQ and remove the 
10nF capacitor. 

Similarly, you can use the low-volt- 
age tachometer signal from the com- 
puter instead of ignition coil pulses if 
this is available. In fact, it will be 
necessary to do this if your car uses 
several double-ended coils to fire the 
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Setting The Parameters 


f 
i 
I 
j | The various parameters are set by 
j first pressing (and holding down) the 
1 Mode switch while the Gear Indica- 
tor is powered up. The display deci- 
I mal point then lights to indicate that 
I the unit is in the “setting mode”. 
| The first parameter shown is an 
i “S” which refers to the speed pulses. 
§ If the Mode switch is then released, 
the display will show the value stored 
I (from 1-9) after 1s. Conversely, if the 
I Mode switch is held down, the other 
| parameter indicators will appear in 
succession, at a 1s rate. 
; The parameter values are altered 
by pressing the Number switch. Each 
I press increments the number by one, 
I while holding the Number button 
| down causes the value to automati- 
j cally increase at a 1s rate — ie, the 
I numbers cycle from 1-9 and then 
back to 1 again. When the required 
! value is selected, you simply release 
I the Number switch and press the 


Store switch to store the value in 
memory. 

Once the “S” (speed) parameter 
has been set, the other parameters 
are selected and set in turn. These 
are “H” (hysteresis; “d” (delay); “-” 
(timeout) and “r’ (reverse). These 
are all modified and stored exactly 
as before. 

Note that no changes are stored 
until the Store switch is pressed. This 
enables you to cycle through the pa- 
rameters to check their values with- 
out making any changes. 

The last parameter to be selected 
simply shows a “C” on the display, 
without any value. Pressing Store 
will clear all the gear settings. 

Finally, you exit from the Param- 
eter Mode, by switching off and then 
reapplying power. The display will 
then show a “-” (ie, the neutral gear 
indication) and the decimal point will 
be off. 
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Pressing the Mode switch after the 
unit has powered _up places the unit 
into the “Calibrate Mode”. The deci- 
mal point will light to indicate this 
mode and the number shown initially 
will be a “1” (ie, 1st gear). 

To calibrate the unit, just follow 
these step-by-step instructions: 

(1) Drive the vehicle at light throt- 
tle with 1st gear selected (for auto- 
matics, you have to select 1st gear 
rather than Drive). After a few sec- 
onds, press the Store button and the 
calibration for 1st gear is saved. 

Note that it may be necessary to 
drive relatively fast in 1st gear to 
ensure that the speed pulses are 
counted within the timeout period. 
Also, with an automatic, be sure to 
drive along a flat section of road with- 
out accelerating to eliminate torque 
converter slip. 

(2) Next, press the Number button 
so that the unit shows a “2” (ie, 2nd 
gear). Now drive at light throttle in 
2nd gear for a few seconds and press 
the Store switch to calibrate the 2nd 
gear. 

Note that it is not necessary to 
drive at a fast speed in this gear to 


Gear Calibration 


achieve calibration. If the car is an 
automatic, be sure to select 2nd gear 
and drive fast enough to ensure that 
the car is in this gear (ie, not 1st). 

The remaining gears are calibrated 
in exactly the same manner. 

(3) Once you have calibrated all 
the gears, press the Mode switch 
again and the decimal point will ex- 
tinguish. The unit will now revert to 
the “Gear Indicator” mode. 

If you make a mistake during the 
calibration, or if the unit is to be used 
in a different vehicle, the stored data 
should be cleared using the “C” pa- 
rameter before re-calibrating the unit. 

Note too that if you subsequently 
change the speed pulses parameter 
after calibration, the gears will need 
to be recalibrated. Also, if you don’t 
obtain a successful 1st gear calibra- 
tion, this gear can be recalibrated 
after extending the timeout delay. In 
that case, the Store button should be 
pressed after about 10 seconds to 
ensure a Suitable count for the igni- 
tion pulses. 

Note that some automatics start in 
2nd gear rather than 1st when light 
throttle settings are used. 


| ee 
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@ Gear Indicator @ 


Fig.8: this full-size artwork can be used as a drilling 
template for the front panel. You will need to make 
cutouts for the LDR and the 2-segment LED display. 


Fig.9 (right): check your etched PC boards 
against these full-size patterns before any of 
installing the parts. The smallest board (ie, 


05101033) is for the optional Hall speed 


sensor. 


spark plugs, rather than a single coil. 

The low-voltage tachometer signal 
should be applied to the low input 
terminal on the Gear Indicator (not to 
the ignition coil terminal). 


On-road testing 


Once fitted to the vehicle, the vari- 
ous parameters can be set and the unit 
calibrated as described in the accom- 
panying panels. 

The speed pulses setting for the pa- 
rameters can be made a larger value as 
described earlier. This will give more 
ignition pulses to be counted and give 
a better resolution for the differences 
in counts for each gear ratio. The larger 
value will also provide less tendency 
to show a lower gear due to clutch or 
torque converter slippage. 

The compromise is that the time 
required to count the pulses will be 
longer and the display will have a 
tendency to show the neutral (-) indi- 
cation at a higher speed compared to 
using a smaller speed pulses number. 
This is because the timeout period 
will occur before the pulses are count- 
ed at slower speeds. 

Gear change response will also be 
slower with a higher speed pulse count 
number. 

In general, use 16 or more speed 
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The corners of the two PC boards must be cut away to clear the mounting pi ars 
inside the case. This should be done before any parts are installed. 


pulses if you use four magnets on the 
tailshaft and use 12 or less if you use 
magnets on the wheel shaft. Use of the 
speedometer sensor signal should re- 
quire 28 or more speed pulses but 
may need to be smaller if the response 
at slow speeds is too long, causing 
neutral indication at not so slow 
speeds. 


Note also that using magnets and a 
coil pickup will not provide gear indi- 
cation at very slow speeds since the 
output from the sensor will be too low 
to register. The Hall effect pickup will 
be much better at slow speeds and 
will provide gear indication down to 
where the speed pulse count takes 
longer than the timeout. sc 


www.siliconchip.com.au 
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Wireless Remote Conte! 




















| 2.4GHz Wireless ;Audio 
| Video Transmitter Bargain 


| We have purchased a ue 
| quantity of AV Great Value 
| Transmitters at a Don't miss © 
| low price, so we 
| can pass the savings on to you! 
| Up to 100m line of sight range. 
| They feature a directional antenna 
| for a high-gain reception, superior 
| signal/noise ratio for video and 
| audio outputs, and four selectable 
| channels for applications where multiple 
| | transmitters are used in the same area. 


| Supplied with AC adaptors & 1.2m 2002 PRICE $74. 95 95 
| connecting cables. N OW $54: 


| gE Was $199 : , v yp _ RI 
Now $119 “ PW ~ SHE 


NVATACTOR BODY 


EMEACTOR. BLASTE RS 


POW! ae THUD! Fl 


te Backpack 


| The backpack is more suited t to games 

| machines for kids. It can be strapped on to 
| their back for walkaround action. The 
| backpack includes an inbuilt shaker, amplifier 
| module, 240V mains power adaptor, and 
=| connecting lead sets for Home HiFi, Sony 
| Playstation, Playstation, GameCube, XBox, 
| and Nintendo 64. 


Was 
$29.95 













| Extend the panemnitiog range ngecr your 

a | InfraRed remote controlled appliances 

| in the home or office. InfraRed 

| commands from your remote 

| control are transmitted by UHF to 
the receiver in another room — where they | 

| are converted back into Infra Red for the devices you want to control. | 

| Can be used in conjunction with our AR-1802 Audio/Video Transmitter | 

| for a completely wireless setup. 


_ 2001 PRICE $89.95 




























The Cushion 












The cushion is ideal for home 
theatre. The cushion is black, and 
won't look out of place on most 
lounges. Pillow size is 
approximately 320mm wide x 
420mm high x 80mm thick at its 
deepest point. The cushion is 
supplied with inbuilt shaker, 
amplifier module, 240V mains 
power adaptor, and full connecting 
lead set which includes leads for 
Playstation and Nintendo 64. 


Was $29.95 


Lowest price 
in i 


Now $15° | a Now $10 | 


Lowest price 
in history! 













ne ea Loe 


Was $9.95 











ie 
rRenoeserna  BOUATOR 


e|mmobiliser 
| «Battery Backup Siren 
¢Central Locking Control 


| Was $269 














FLYGUN 


| In our search around the globe for new and interesting products, we have 

| come across the Amazing Flygun! It is a spring powered gun that kills flies 

| and mosquitos! It is fun, safe, and easy to use. You can become a hunter in 

| your own home! Simply push the swatter onto the gun and you are ready to 

| swat flies. A 1 metre long string is attached so the swatter doesn't get lost, 
you can then reload, aim and fire again. Its fun and effective, 

| and really does work! 


e$7%* 


~ New Products - please check that they have arrived in stock 


Please phone ahead and check that the new products you are after have arrived 
in your store before driving across town. 





Cat. LA-8995 





Now $219 
Full Feature Equator Car Alarm 
“pode noppng ~—=s« EOUATFOR 
¢lmmobiliser 
eBattery Backup Siren 
Central Locking Control 


"Was $199 
Now $169:° 
ERE EGA OR ORDERS 


1800 022 888 













Cat. LA-8955 

























RF Modulator for Audio/Video Car Washer Nozzle Set Garage Parking Signal _ 
| This modulator converts a Video and Audio signal to with Blue LED‘s “This device uses an 


| an RF or ‘Antenna’ type signal to connect directly into —_| Simply replace your | Ultrasonic Sensor, and as 
| a TV which only has a TV | | your car gets closer, the 


| aerial socket. Channels 0 | lights activate to indicate 
| and hs | the distance remaining 


between the wall and 
~ 
| NEW PRODUCT? ; ee 


| your car. The unit can be f 
| | «Requires 12VDC @ 100mA. 








| car windscreen 

| washer units with 

| these. Supplied with 
| wiring loom for LED 
| and mounting 

| hardware. Ideal 

| deterrent for a car alarm when vehicle is parked. 













| calibrated for custom 
| | distance settings. 





| ¢Use Plugpack MP-3002 | We must warn that it is illegal to use them 
Cat. LM-3872 _ $28 | illuminated when vehicle is in motion. = $59: —_ 
$14% 
Bathroom Scales with Electronic Mini Public Address System | | 


Body Fat sass a 
| 


| These scales will 

| calculate the amount of 

| body fat you are carrying. They can 
| be calibrated for use by 8 different 
| people, and use "bio-impedance- 

| analysis" to measure the body fat 

| ratio. 


| Utilising a headset microphone for 
| hands free operation, it is ideal for 
| small PA applications such as in-store 
| demonstrations, tour guides and 
| lecturers etc. An auxiliary input also 
| lets you play music from portable CDs 
| and MP3 players to larger audience. A 
| soft carry pouch with belt loop and 
| waist strap is included. Runs on 6 x 
| AAA rechargeable batteries which are 
peonnlied Professional quality. 


em $ 139% 

















$129:% 










Corrosion Buster Pen | Handy 5 in Bi Pen. eee lL LED Tie Pin 
| Not only is this a comfortable pen, it 
phates pepo ws also has a PDA stylus, a powerful 


to be used exons for mma magnet built into the end | As tiny as it is, this fascinating device contains 


| ; : 7 ; _, | aS well as a small | flashing LEDs and a battery to create an ever 
| The amazing spot cleaning brush tip is like a mini | reversible 


| : : : ’ | | changing colour display. Use it as an avant- 
| sandblaster pen with 20,000 fibres in the point to | Philips / garde tie pin or even as a hi-tech fridge magnet 
| remove rust, wax & dirt from every nook & cranny slotted screwdriver | that will really attract attention. You will never 


| without harsh chemicals. Maludaeleitlerm | under the end cap. aa telelUles) = be missed in a crowd with this fascinating little 


| 95 | beauty. Size approximately 10mm. 
a$13" CRED $14 $3: 
Low Profile 12V Auto 


3 LED& Teer Globe & Cold Cathode » High Quality 7" : 
Fluorescent (CCFL) Hand Torch Strobe Light Electrical Shears 


SaaRRRAREERIRERRREREEEER A compact 12 volt 
strobe that is 
ideal for adding 

| an additional 

| deterrent on 
| your car 












| 3 LED's for general 
| use, a focusable 
| Xenon for 
| brighter light, and 
| a CCFL for general 
| ambient lighting. The torch is made from | alarm. | These precision spring loaded stainless steel 
| high impact plastic, with a rubber grip handle. It | Supplied with a blue lens, | electrical shears will cut soft wire up to 22sqmm 
| is water resistant and supplied | double sided fixing pad and mounting and make light work of cable ties, heatshrink, 


| with a nylon wrist strap. NEW PRODUCT @ | hardware. | light hook-up wire and cable braid etc. 


$39 eraser $1 4% $i2™ 
Bug Vacuum _ 


1A safe and effective way of relocating ir insects sand 
| | creepy crawlies. They are sucked up into 
| the tube, and can then be Feo 


| relocated to a suitable 


hand held or vehicle 
| environment, without you BR Naldateiiicn pl andeeatitenh 
| having to touch them. and supplied wi 10 


: |a lanyard anda 
$2 4.9 suction mount base. 
; : | The LCD display 
Insectivoro Bug Killer 


| has an adjustable 
| Not your normal noisy "Bug- 


































Digital Compass with Screwdriver Helper 
Clock and Thermometer = —— 

i Chiesa, i  . Just apply a drop or two 
| of Screwdriver Helper to 
instantly help remove or ba 
| tighten screws with . 
stripped heads. This 

unique formula : 
dramatically increases 
torque preventing your 
tool from slipping off a 
damaged screw head. 





This digital compass is 


















| angle from flat 





| Zapper". This environmentally = pnts in . 

friendly bug killer attracts | thet ax to NEW PRODUCT @ 
| insects then sucks them into vertical tor 

| | windscreen | 


| the internal containment 

| system where they dehydrate 
| and die. Dead insects are 

| disposed through the 


| removable tray. 95 
$149: 


OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 


| mounting. The LCD also 
| displays the time and 
| temperature in either C or F. MSW telelelen 


$59 $13 


Can‘t make it to one of our stores - then let our store come to you! 


Www.jaycar.com.au 


















CD Cassette Adaptor with 
DC-DC Voltage Converter 


| This kit includes a CD cassette PMMA eke. 


| adaptor, to use your CD/MP3 
| players with your car cassette 
| player, plus a voltage 
| converter DC cigarette lighter 
| adaptor which will 
| power devices 
| requiring 12VDC or 
| less. The voltage adaptor supplies a regulated 
voltage of 1.5V, 3V, 4.5V, 6V, 7.5V, 9V and 12V DC at 
| currents sup to 800mA. 


me $29% 


Pre Wired Switch/Fuse 
Assemblies So 


| Horizontal Style pee 


| An attractive anodised fi 
| facia plate with screen 
| printed graphics. Pre 
wired to assist 
installation, the rocker 
switches are rated at 




























light illuminates to indicate "on". 
Supplied with 23 stickers naming typical circuits 
| (mainly for marine applications), mounting screws 
and a few 5A 3AG fuses are included. 
4 Way Cat. SZ-1900 115x110mm 
6 Way Cat. SZ-1901 115x168mm $37 





| Vertical Style 
| A heavy duty black bakelite 








| plastic panel with pre wired Mars Smart Char ger 
| 3 or 6way fuse/switch arger to o - Sener 
| circuits. 10A chrome-brass i | Suit bove | eMicroprocessor Controlle 


| SPST toggle wired through 

| a conventional screw type 

| 3AG fuseholder. A set of 

| marine type stickers are 

| supplied, along with black 

| mounting screws and a 

| couple of 5A, 3AG fuses. 

| 4 Way Cat. SZ-1904 115x110mm 
6 Way Cat. SZ-1905 115x110mm 


18% 
26” 


Kingcell Alkaline Battery Bulk Packs 
(24x AA 


| Our AA Kingcell's sell for 99c ea in a 
| pack of 4, these are only 54c ea! 
| Save 45c ea! 


e $12 


(24x AAA 

| Our AAA Kincell’s sell for $1.13ea in a 
| pack of 2, these are only 54c ea! 
| Save 45c ea! 


e $12 


iausmmemea USB Flash Memory | 


| One of the most portable storage devices yet! 
| Simply plug into a USB port and you have a 
| removable data storage medium. 

| No drivers are required (except for 
| Win 98/SE) Lightweight and portable. 
| Ask in store for details. 


32Mb $99.95 New Cat. xC-4763 
'64Mb $139.95 New Cat. xc-4764 
/128Mb $189.95 New cat. xc-4765 


OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 


Desktop Clock with 
Thermometer and Hygrometer 


Featuring solid metal construction, with a 
| stylish high quality Satin Nickel plating, 
| these pieces will compliment any desktop 
| or table. Fully analogue, they feature a 
| 12Hr clock, a thermometer range of -30 to 
| +60°C (-20 - 140°F), and a full range 
hygrometer (0 - 100% Humidity). Supplied 
| ina metal case with a foam insert. 
| Two sizes available. 
| Vertical 
| Vertically Standing: 
| 85 x 28 x 10mm 
| Cat. XC-0240 
| | Horizontal 
| Horizontally Standing : 
| 117 x 36 x 13mm 
| Cat. XC-O242 | 


$49ea 
40 Channel UHF/CB T Transceiver 


| Open field range up to 5Kkm 
| Inner City range up to 1Km 
| eVOX Function 


cat DC-1010 = $79°% 


| Hands Free | 
| VOX Kit to 
$28 ‘Suit Above 


12VDC/240VAC 
$149 10 x AA or AAA 
Ni-Cad & Ni-MH 


mem CNSEOIEE ESTA %\ { 


| eEfficient Pulse Mode Charging 
| ¢Fast Charging Time 

| eExtended Battery Life 

| Reduced Memory Effect in 


Ni-Cad Cells | 
| *Charges AA, AAA, C, D & 9V cells | Cat. MB-3512 - $54% 
| Was $99.95 = N $15 


Cat. MB-3511 — 













Multi Function Transfer _ 
Panel for PC's RERETEG 


| This board transfers the USB, _ 
| firewire, audio line - r] 

| In/Out, game port, and i ee 

| features a temperature 1 es BE , 

| probe and an infrared-IrDA connection. * 

| Installing the panel means you can quickly plug 
| and unplug your peripherals from the front without 
| | climbing under tables. Supplied with all mounting 

| and snes pardnae: 


99:5 
SurfCam U B 
Web Camera 

















































‘Sema 





NEW PRODUCT @ 





NEW PRODUCT | 


| Use this Webcam in the 
| office for Video 

| Conferencing, or at 

| home, to send pictures 

| and video to your friends 
| via email. It uses a 100K 
| pixel colour CMOS 

| sensor, with auto 

| exposure and white 
| balance for optimum performance 
| under varying light conditions. Supplied with 
| editing software. 


e $49 



















| eDischarge Function 
| elndividual Status LED 


12VDC/240VAC | Was $69.95 Save $15 
Pulse Mode ! 

Ni-Cad & Ni-MH 
Smart Charger - 





a 
“ @ 
ety 


| 
| 
| 
| 
| 


Now $84. 
January Savings for 12V 


Sealed Lead Acid Batteries 


| i & ae 
| SB-2482 SB-2490 





ee 








SB-2480 
| 1.3Ah  SB-2480 Was $24.95 Now $18.95 Save $6 
/2.2Ah SB-2482 Was $32.95 Now $24.95 Save $8 
ee -|4.2Ah SB-2484 Was $39.50 Now $29.50 Save $10 
|7.2Ah SB-2486 Was $39.95 Now $29.95 Save $10 
| 18Ah SB-2490 Was $88.95 Now $69.95 Save $19 


12" Instrument / PA Speaker 


NEW PRODUCT | 





| e¢Nominal Impedance: 8 Ohms 


| «Power Handling: 100WRMS 
| eFrequency Range: 68Hz-3000Hz 
| ¢Sensitivity: 94dB 1W 1m 


$99° 


Can’t make it to one of our stores - then let our store come to you! 


www.jaycar.com.au 














LCD Learning Remote | 
Control 10 in 1 


*Control up to 10 devices 
Multi language backlit LCD 
@Up to 47 programmable 
Keys for each device 


| | Was $129 ae 


14” Monitor Shelf 
eRegain desk space Fi es 


*Fits most monitors 
Max 5Kg load 
Was $29.95 


Cat. Nc 4640 










2 Computer / 1 Printer 
Auto Switch ne 


Automatic y. = 
operation > 
¢For IBM E 











compatibles 
| Was $26.95 








| o™ aur Lesiesnetal Ning $19 
sc) Now $19: 
emo Now $1 09: Easy Transfer Board 10Mbps PCI Combo 







RF Wireless Scroll Mouse 


°No cables 


for PCs and Macs. Network Adaptor 


‘This board transfers 


| the USB, Firewire, 7 ; 
| audio line in/out, ‘ 
land RS-232 ports to the 


eReliable operation 
Was $55 ae 
| ront of your computer. No more | compatible ex " 


$45° | climbing under your computer desk. Was $99.95 | eRJ45 and 


$79: ee BNC connections ee 
IEEE 1284 C liant Plug n Play 
Printer Cake oe SCSI Il Hard Disk | Was $32.95 


; [Cat YN-3060 sa 
| D25 male to 36Pin Centronics male i. Connecting Ca ble _ : P T Eth — $27: 
: Ae oo male to HPDB50 male 8 ort 10 Base-T Ethernet Hub - 


“ ©10Mbps transfer 
Was $33.50 | €RJ45 connections 
. % : | ePlugpack supplied 


Was $31.50 Save$10__ 
o 8 YS 7 


cate 7c27 kVA —— hi nn “oe 
| centronics 36 pin male . : Zt 4 | 
2.0M Re g 


|D25 male to HPCN36 half pitch 
: ety E -50 \ 7 yal 
Was $22.50 Save $7.50 «il $23 $39° 


| Cat. WC-7628 | ys .00 oy 
Sea $15 CPU Cooler For AMD/Intel 9 Hour Digital Voice 
4 Port Powered USB Hub Processors _ Recorder with USB 
wnesbeam. High speed 7000RPM Interface 


















x) 
*32Bit NE2000 




























Was $22.50 Save $7.50 » 
rare $15° © 














“4 downstream 








| ports §} | cooling fan | eUSB interface 
| eFull current *High efficiency | eEditing software supplied 
supply to all “ ; : neem | ©9 Hrs recording time 
| ports a fl 25% pure silver | €26(W)x110(H)x18(D)mm 
Was $54.95 J | heatsink compound | Was $299 
| ; : 
$44% $59: Now $979 







Electronic Weather Forecaster Mini Waterproof 
with Alarm Clock & eed Camping Lantern 


| eLarge LCD display 
Humidity, temp, 

| barometric pressure 
eRegular calendar 
Was $79.95 


Ni-MH Power Bank for Digital 
Cameras _ 





Waterproof 
¢Floats in water 
| Bright Krypton 
| Globe 
Was $16.95 


cd 
$1 2.98 


| 12V or mains charging ae 
*High capacity 1800mAh 
$59: 95 Las on High Brightness LED's | Wie? Soogs 

MM __ (llare waterclear) Now $79: 95 
Blue 12". — 12Volt Neon Highlight pate mCd Norm 1+ 10+ 25+ Cat. 


|RED 5000 $2.10 $1.60 $1.40 $1.10 ZD-1757 








eSuits many popular cameras 
eBuilt in charger 






































pons [YELLOW 5000 $2.10 $1.60 $1.40 $1.10 ZD-1758 

~ {GREEN 3500 $3.95 $3.45 $3.05 $2.30 ZD-1991 D 
ma 4 [BLUE 4000 $7.80 $6.80 $5.95 $4.75 ZD-1759 20, 00OMC “ LED 
*Require 12VDC @ aN v4 /5mmM_ (ll are waterclear) | , 





[Colour mCd Norm 1+ 10+ 25+ Cat. :' 
6500 $1.60 $1.10 $0.95 $0.75 ZD-1777 | #20,000MCD : 


400mA \ al RED 

Was $75.95 \YELLOW 5000 $1.25 $1.00 $0.90 $0.70 ZD-1778 | Waterclear Lens c 
|GREEN 6000 $7.80 $5.95 $5.25 $4.15 ZD-1779 | e5mm diameter = | 
| BLUE 3000 $3.50 $3.00 $2.60 $2.10 ZD-1999 | 


|\WHITE 7000 $3.95 — SAYA _ aires : $3.95 
Now $59 |Cat.ZD-1790 4 
OVERNIGHT DELIVERY AVAILABLE* 


SAASA 
1800 022 888 








Can‘t make it to one of our stores - then let our store come to you! 


Www.jaycar.com.au 











NOT AVAILABLE IN OUR SHOPS 


Techstore Mail Order Specials 


Power Saver Inverters 
a We have a limited quantity of ex-repaired inverters from our 2000 Catalogue. 
sa Now is the time to make some serious savings. 


3 All units have a 3 month warranty. 


ka 200W 12 to 230V 
ff WAS $11 19,50 NOW $69 SAVE $50.54 










































=] WAS $119.50 NOW $69 SAVE $50.50 
ey Cat. MI-5033 

Ry 350W Sinewave 12 to 230V 

fe) WAS $349 NOW $229 SAVE $120 

4 Cat. MI-5050 6 

750W Sinewave 12 to 230V 

ka WAS $769 NOW nt SAVE $270 

S Cat. MI-5055 9 C 

Ss 

jg Ex-Repair Equator Car Alarm 
& Features code hopping, engine immobiliser, 

fe} central locking control, LED warning and shock 
Easensor. Two styles of remotes are available, 

fy though Jaycar reserves the right to supply what is 
Paleft in stock. Cat. LA-8902 








Cat. MI-5055 





Type B 


All prices in Australian dollars. These products are only available from 
Techstore & Mail Orders. Call them on 1800 022 888 or visit our website 


WAS $189 NOW $119 SAVE $70 
NOT AVAILABLE IN OUR SHOPS 


Refspomse [{jtanium Finish Subwoofers 












| *Vented coils 
eLarge rubber surround 
10" Subwoofer — 125wRMs 











NOT AVAILABLE IN OUR SHOPS 


Cat. MI-5032 







NOT AVAILABLE IN OUR SHOPS 
4 Door Power Door Locking Kit 


Universal Design 


| eBeware of inferior lower priced sets. 
| eEasy Installation 


NOT AVAILABLE IN OUR SHOPS 




















NOT AVAILABLE IN OUR SHOPS 


Ex-Repaired and Slightly Soiled Stock 
Allin good working order with 3 months warranty. 

CCD 4-Way Auto Switcher 

Switches between cameras or Can Stay ON ONE. sere ie: 
WAS $149.50 NOW $89 SAVE $60.50 a 
Cat. QC-3480__19 ; 
150W Active Subwoofer Amp with ie 
350W into 4Q. 

WAS $319 NOW $199 SAVE $120 

Cat. AA-0500 28 

240W Active Subwoofer Amp with Remote 
240W into 4Q. 

WAS $329 NOW $219 SAVE $110 

Cat. AA-0501 

350W Active Subwoofer Amp with Remote 
350W into 4Q. 

WAS $429 NOW $309 SAVE $120 

Cat. AA-0508 

500WRMS 5 Channel Mosfet Car Amplifier 
75WRMS x 4 + 2Z00WRMS x 1 into 4 Ohms 
110WRMS x 4 + 320WRMS x 1 into 2 Ohms 
2001 Price $599 NOW $399 SAVE $16 
Cat. AA-0436 n 


Cat. QC-3480 























Cat. AA-0501 


Cat. AA-0436 



















NOT AVAILABLE IN OUR SHOPS 












































NOT AVAILABLE IN OUR SHOPS 


WWW. jaycar. com.au 
NOT AVAILABLE IN OUR SHOPS _ NOT AVAILABLE IN OUR SHOPS 





al 





Was $99 Save $1 | Was $59.95 
#$84° » Now $49-% 
| 12" Subwoofer — is50wRMS JC-30 6" 2 ‘Way 
Was $129 Save $20 P _— ‘ 
$1 09. Bookshelf Seeker Kit Digital Monitor 


mefsPomse X| Subwoofers | 


| *Dual Voice Coil 
| Double Magnets 
| ¢Polypropylene Cones 


eExcellent Reproduction 
| Suit all types of music 
\ eLimited quantity 











| 10" XL Subwoofer — 200wrRMsS 
| | Was $169 


= $149 


12" 12" XL Subwoofer — 200wrRMs 
| Was $199 


$169: 


Philips Tweeter 
AD11610/T8 _ 





ae 
| Ne 


Speaker and 


a 


Cat. CS-2590 — 





| ©Outperform higher priced units 






rossover Kit - Pair 


$2 59-00 
2 x ISOWRMS Mosfet Car ll 











Headphones with, 
Volume Control 


Buy a Speaker kit | |sAdjustable Headband 


and receive | eInline Volume Control 
a FREE 30m roll | Precise Sound 
of speaker cable. Reproduction 
Cat. WB-1709 Was $45 8 
Worth $19.95 


E Now $35” 


JV60 Home Hi Fi 
Speaker Kits 


| eHigh Quality VIFA Drivers 

| ©100WRMS Power Handling 
| ePreBuilt, Pre-Finished 

| MDF Cabinets 





Famous Philips Tweeter Back 
Again. Direct import by Jaycar 
eFrequency Range: 1K-22KHz 
¢Sensitivity: 95dB 1W 1M 
Nominal Impedance: 8 Ohms 
System Power: 100WRMS 


NEW PRODUCT @ 


| ¢Up to 450WRMS Bridged @ 4 Ohms 
| eVariable Crossover and Bass Boost 

| ¢Gold Plated Audio/Power Terminals 

| Was $335 Save $20 


Now $315” 


1NOVAIDAAC 







4 x 1OOWRMS Mosfet Car 


| Limited quantity 


Buy a complete 
kit nee! receive a FR REE 
20m roll of high quality 

monitor cable. 
Cat. WB- 4736 worth 
$8! 








| Variable Crossovers/Bass Boost 
| ¢Gold Plated Audio/Power 
| Terminals 

| Was $449 

| Save $40 


Cat. AA-0435 








= $26" 
OVERNIGHT DELIVERY AVAILABLE” 


1800 022 888 


| *Up to 300WRMS x 2 Bridged @ 4 Ohms 


Now $409” 


Can't make it to one of our stores - then let our store come to you! 


9.95 


Speaker and Crossover Kit - Pair 
$569 


| Pre-Built Cabinets — Pair Call into any Jaycar 









CIEceire $349 4 store leads 
lemonstration. 
Complete Kit ~ Pair See cat page 230 for 


$889” 


more details. 


www.jaycar.com.au 











B&W Dome Style Camera 
with Infra Red | 


This ‘stylish dome camera 
features twelve infrared LEDs 
that automatically operate 
when the ambient light level 
falls. The camera uses a 1/3" 
Samsung CCD image sensor 


for excellent picture quality. 
Was $209 Save $20 

43" $1 89° 

cen =—$339 


AEI 6 Sector Budget Home 
Alarm System 











Colour also aval, 








| Supplied with the following: 
| ¢2 PIRs 

| #2 reed switches 

| ¢2 alarm stickers 

| #1 siren horn 

| Mains plugpack 

| Backup battery 

| ¢2 x 30m rolls of alarm cable 


Was $369 


Cat. LA-5364 _ » $31 9-00 





ISURVEILLANCE SALE 


B&W CMOS _ 


Audio 
Was 
Now $49°° ss 


$59.95 
Save 
$10 

| Palewss CCD 
Dome with 
| Sony > 


B&W CMOS 
Pinhole 
| Was 

| $59. 95 
Save 
$10 


Now $49 
Cat. OC-3441 
B&W CCD with 
Sony Sensor/Audio 
| Was 
Was 
$239 
| Save x) 
COLOUR 


Now $219° — 
| 6" ‘Duel Channa 
| Auto Switching 


| | Security Monitor 
| Was 


$169 
Save 
$20 


Now $1 


Cat. QC-3476 __ 


4 Ch. Colour 
| Quad Processor 
with RS232 





-00 


Was $549 Save $80 | rei 


eve a. Now $99 
[Cat. OM-3400__ 


OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 









Cat. LA-5322 _ 


‘a Save 
$14.95 








Wireless 6-Zone Home 


Security System 


| eRemote control 
or keypad 

| activation 

| e6 + 1 zone 

| protection 

eLimitless 

| expandability 
elnternal siren 
with outputs for 

| external 
Siren/strobe a 

| eBattery backup 

| capability 

| eOption of hard 

| wiring if required 

| Was $449 


$379 


Alarm panel 


| ©1 x Illuminated LCD keypad 
| ©3 x Micron pulse 

| Count PIR 

| e3 x N/O reed/magnet 
| assemblies 





2 x large alarm zee ZN 
stickers ¢1 x siren horn 
¢1 x Mains power supply 


¢1 x Backup battery 


¢100m roll of 6 core alarm cable ©1 x strobe light 
| 1 x siren cover ©1 x internal siren 


| Was $499 


$449-° 


| Mini BRW 
1CCD 
| Was 

| $179 


"$69. 95> A Save 


$20 


| Micro B&W 
|CMOS “oO 


| Audio 
Was 


Now $55 ee 
| Coteur CCD. 
| Pinhole with 


| Sony Sensor 
| Was 


| $219 

| Save $20 
| COLOUR 
pees $199" ial 


| BAW CCD 


| Waterproof 
| Was 

| $209 

| Save 

| $30 


‘Now $179” 


10" 4 Ch. Switching] 960 Hr Time 


| Monitor BRW | Lapse VCR 

| Was AE 
$259.50 

| Save 

| eee | 

= ~~ | Save $100 

‘Now $219°° 
| Cat. QM-3403__ 















ESESALTE ISN 


A 


it 


L | 


Now de Now $1 ae 


| leat CCD 
| | Waterproof 





Cat. OC-3473 


| pees 


‘Now $799 | 


Remote Control A/V 
Selector Scanner _ 


| remote 





Cat. AC-1670 | 


Most 
Major 2.4GHz Wireless 
Credit Cards Audio and Video 
Accepted Sender with Remote 


Melcom 8 Sector Pro Alarm Kit with LCD Keypad | 


The ultimate in home protection. 
| The system includes: 
| ©1 x Melcom 8 sector 


MGELCOM 


These special prices cannot be 
used in any other package deal! 


| Micro CMOS 
| Colour 


| Was 

| $139.9 
| Save 

| Se 
| $20 


€ 


co? 
‘Limited Quantity’ 


eS 


oo 


| Save 
| $40 


| ‘Now eg 


| Cat. OC-3492 
| 4 Channel 
DVR 


| z= 
| c. _.) Was $3,495 


| Save $1, ae ov* 
‘Now $5. 495 


Cat. QV-3052 _ 
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| ¢4 Channel 

| eSupports 

| composite and 

| S-Video signals 
| Full function IR 


| Was " 







$89-° 


Control Extender 





Powerful 10mW signal 
| eComposite video/audio 
| input/output 
| elncludes RCA leads and mains 
| plug packs 


| Was $199 Save $34 
» $165 


16 Chanriel Colour 
Full Duplex 








| ©16 camera inputs 
| 6 digit name assignment 
| 7 different display options 
| eAlarm signal inputs 


| Was $1595 






$1395 
Video Doorphone 


| *B&W CMOS camera with infra red 

¢4" LCD monitor 

| *Electronic 
door strike 
control 

Was $299.50 












$249 


Cat. QC-3412 _ 





Imac Blue Jiffy Box 


NEW PRODUCT @ 










Utilizing the same brilliant 
design as the others in the 
series, this Jiffy box 
| takes things one step 
further. It’s colour is a 
| semi transparent Imac 
| Blue. Add a new look to your 
| project. Size 83 x 54 x 31mm 


rarer $3“° 


| : 
| enthusiast. 


Switch Pack _ 


| A mixed pack of assorted 
| schadow type pushbutton - 
| as well as slide switches 
| and assorted pushbutton 
| caps. A must for every 


$10” 


Large Waterproof 
100W 3-Way Passive Crossover Pushbutton Switch 


» Bargain Bags Back Again! Eee 





NEW PRODUCT @ 





| Contains approx 2kg of assorted electronics 
| goodies - “Junk” if you like. Ideal to fill up 
| your junk box. Unfortunately, due to 
| the massive weight P&P is normal jim 

| rates plus $6. The picture is the 2 
| contents of a bag taken off the 

| shelf. We cannot guarantee at all F 
| that each bag will contain any of © 
| the parts Buse. 


$17" 

















| *Crossover frequencies 
| 700Hz, 3.5kHz 
| ©12db per octave roll off 
| ©100WRMS Power Handling 
| ¢8 Ohm 
Priced per unit 






NEW PRODUCT | 


orarerire $29°° eal ae to the PIC Sanimndveir Paci 
—az | eOver 50 assorted IC's 

Secrets of RF F Circuit [ Design roe monaco | eAbout 30 assorted LED's 

r | eCovers Architecture and = & | eAbout 10 assorted diodes 

| One of the Best RF Texts we | Microcode of PICs y | eAbout 10 assorted transistors 

| have seen AB EE s eIncludes MPLAB g | & voltage regs. 

| Technical Designs and Practical | Development software b=) “7 $9 

| Applications | Limited Quantity. bs ‘ 

| eCovers RF Theory, RX and TX | Was $79.95 Save $40 § RS- ? 3 2 Auto 

| | design and more 1 


Limited quantity 
| Was $89.95 @ 


» NOW $79°% 


Bout acidiances from 
overseas on Holidays? 


| Save on this Stepdown 


Transformer 

| 250W 240 — 115V 

| eRated at 250W 2.2A 

| Dielectric Electrical Isolation 


Was $129 












| | eDurable Rubber Cover 
| e5ADC Rating 
| €22mm Cutout Diameter 


$3°° 


$39 
voivevesee Protek 506 
True RMS DMM 


| eDual Display Data Hold 

| elnductance #RS-232 Interface 
| elIncludes holster, case & temp 
| probe worth over $50. 

| ¢Too much to list 

| Was $299 save $60 


Now $249" 


Transistor Pack ae 
| Save $13.55 on individual 
| | parts price 


B ew ProucT 
= ONLY $ 































3.95 “ae 


NEW PRODUCT 











= aoe Ranging DMM 





| eData Logging 
| eCD ROM Included 
| Was $69.95 

' Save $15 


Now $54% 


Digital 1OOOA AC/DC 
Clamp Meter 





| eAuto Ranging 





| e15ADC 








Now $89 Saves20 3 Now $159” 
ABS Video/Camera Case CECE Now $584 J Non-Contact Digital 


with Foam Insert __ 


Dwell Tacho DMM _ wi ' 


| | eRPM, Dwell Angle 


| eContinuity Buzzer 







| Frequency 

| eBacklight 

| Data Hold 
| Was $199 Save $40 







NGITECH 





Thermometer with Laser Sighting 












Laboratory I Micro Burner 


©1300°C 

Piezo Ignition 
eAdjustable flame 
Was $49.95 





| 
| 
| 
| 
} 


Now $39% 


Bench Stand to Suit 
Was $12.95 


Save $3 
Now $9% 
OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 





ata 4 in 1 Multi Function peers 
ere Environment Meter _ | temperatures 
a | *Sound Level #Lux | eg ie | 
A | ¢Humidity *Temperature l. 
x! 52(D)mm | Was $249 Z eh for 
| Was $69.95 | Save $40 y, | change: 2048 
| Save $15 | | acre 
| | 
| | Now $209-° Was $149.50 
ou Cat. OM-1593 _ Save $20 
Now $54 







































Now $129 


New Years Saving On These Inverters! 
All are I2VDC — 230VAC and Electrically Isolated 


MIL5062 ‘Was $158, 50 Now $139.50 Save $20 





MI-5066 | "Was $299 a 





‘eiasine $259 Save $40 






MI-5068 Was $389 : "Now $329 





Save $60 


MI-5070_ “Was $529 : "Now $449 Save $80 






M5072 Was $749” Now $649 Save $100 
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| cis tel ASR Smart Card Reader/ Tiptronic StyleGear 














































































| = Tiptronic Style Gear | 
| NEW PRODU = : é 
Stereo Active 3 Way m= Programmer Kit Indicator | 
| Crossover Kit ————— ee 
| Ref: Silicon Chip 01-03 | Ref: Silicon Chip 01-03 
Ref: Silicon Chip 01-03 | eExclusive to Jaycar | eSimple 7 segment 
|| #1 unit rack mount design | Electronics | display 
| | ¢24dB/octave roll off | eSmart cards sold | eCalibration for all 
| | *Supplied in short form | separately. Use our | vehicles 
| SEETER 95 Bey Cat ZZ-8800 elncludes hall effect 
$49: $19.95ea. | sensor 
| MicroMitter Stereo 
| FM Transmitter Kit iat. KC-5342 $29 $69 
|| Ref: Silicon Chip 12-02 ——————— a Pe eT 
|| New compact design “PC Auto Power-Up Kit Dr. Video — Video Stabiliser Kit 
|| Frequency locked | [ : : 
| | Ref: Electronics Australia 08-02 Remove Early Versions of 
| «Switch on/off peripherals with Macrovision . 
fcet. Ke-5341% || your PC | eRemove "Video 
| i | Nasties" a 
$39. 95 | Cleaner sharper picture ss 
——$—_— | eAC plugpack required a p 
a Powerhouse Kit. use our MP-3006 $17.50. 
Was $59.95 
5 


| Was $34.95 
| Ref: Silicon Chip 12-99 | 
°+5, +6, +9, and 12VDC 


Outputs 
| Was $23.95 


were Now $39° 


OUR LATEST KITS 





Now $29°% 











| a P ; 

95 AVR ISP Serial Programmer Kit SC Nov 2002 Cat KC-5340 $45.00 
cat, ae 5281 | Now $1 9 , : 5-Amp Mains Motor Speed Control Kit SC Nov 2002 Cat KC-5339 $55.00 
Midi Mate Interface for PC’s Kit 12V Inverter Kit for 40W/240V Fluoro’s | SCSept2002 CatKC-5338 —«-$99.00 
Ref: Silicon Chip 02-01 ; Driving Light Protector Kit SC Sept 2002 Cat KC-5337 $24.95 


Headphone Amplifier Kit SC May 2002 Cat KC-5335 $19.95 
Multi Mode Timer Kit Cat KD-6017 $42.95 
12V Battery Guardian Kit SC May 2002 Cat KC-5334 $39.95 
Itsy Bitsy USB Light Kit SC Mar 2002 Cat KC-5328 $12.95 
10 Channel IR Remote Control Receiver Kit SC Feb 2002 Cat KC-5326 $49.95 


¢2 MIDI out, 1 MIDI in, 1 MIDI through 
Was $39.95 


$29% 
InfraRed Detector Kit 


eldeal for alarm, automatic lighting etc. ae . 
Relay trigger for 1-15 seconds adjustable a = 
Was $24.95 ; ; si 
95 \ oS 3 =e ol 
cree Now $19: bey = Sain 


: If you are, we may have it in our Kit Back Catalogue. The 'Kit Back 
LOOKING FOR Catalogue’ range is listed on the Jaycar website (under Kits & Projects) and 
AN OLD KIT? © canonly be purchased via the website “www.jaycar.com.au” or Techstore 
(i.e. not the Jaycar stores). 


STORE LOCATIONS / CONTACT NUMBERS: H valid to end January 2003 
MAIL ORDERS - FREE POST TO: 

Reply Paid 6424. Jaycar Techstore Mail Orders. PO Box 6424 Silverwater NSW 1811 
Free Call For Orders: 1800 022 888 Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 


EMAIL ORDERS: techstore@jaycar.com.au 

































































Post $10 to $24.99: $4.40 Road Freight Anywhere In Australia *Overnight Delivery Available Subject to conditions: Most 

Post $25 to $49.99: $5.50 (up to 20kg): $15.50 Max weight 3KG (inc cubic) $11 *No dangerous goods Major 

Post $50 to $99.99: $7.70 | Express PostMax500g: $7.70 | ©Max weight 5kg (inc cubic) $16.60 ¢Stock & availablity Credit Cards 

Post Over $100: $8.80 | Express Post Max 3kg: $11.00 | ®Orders must be received before Midday E.D.S.T. Accepted 

NSW - BANKSTOWN SILVERWATER | SA - ADELAIDE WA - PERTH 

©363 Hume Hwy @Ph: (02) 9709 2822 | #100 Silverwater Rd @Ph:(02)9741 8557 | ¢191-195 Wright Street ¢Ph: (08) 8231 7355 326 Newcastle St Northbridge ¢Ph: (08) 9328 8252 
str . s wns ePt (02) 9369 3899 | = come n arF pedi aescae parser Rd. @Ph: (07) 3863 0099 

e pring St ¢Ph: e y |e) { ol I 5 i 

BROOKVALE i md pt Ld Ph: (02) 9439 4799 | = rab Rd Ph: (03) 9384 1811 BRISB ANE - Woolloongabba 
ae een | ©129 York St #Ph: (02) 9267 1614 | #5/6, 424-426 Nepean Hwy. ePh: (03) 9781 4100 poy poli ie le 

Shop 2/49 Queen St. Ph: (02) 4620 7155 WOLLONGONG | GEELONG ©2474 Gold Coast Hwy. #Ph: (07) 5526 6722 
ERINA | ©354 Keira Street ¢Ph: (02) 4226 7089 | ©180 Moorabool St. ¢Ph: (03) 5221 5800 TOWNSVILLE 

Unit 1/217 The Entrance Rd © Ph: (02) 4365 3433 | ACT - CANBERRA | MELBOURNE °177 Ingham Rd, West End. Ph: (07) 4772 5022 
NEWCASTLE 121 Wollongong Street. Fyshwick | Shop 2,45 A’Beckett St ©Ph: (03) 9663 2030 NZ - Newmarket - Auckland 

©990 Hunter Street Ph: (02) 4965 3799 Ph: (02) 6239 1801 | RINGWOOD ©231 Khyber Pass Rd. @Ph: (09) 377 6421 
PARRAMATTA S iS vy | Glenfield - Auckland 

©355 Church St. #Ph: (02) 9683 3377 bt scr Pe he a | #135 Wairau Road. @Ph: (09) 444 4628 
PENRITH 140 Campbell St. Hobart | SPRINGVALE | Wellington 

©199 High St #Ph: (02) 4721 8337 Ph: (03) 6231 5877 | ©887-889 Springvale Rd Mulgrave. Ph: (03) 9547 1022 ©23 Kent Terrace. Ph: (04) 801 9005 














HEAD OFFICE: 100 Silverwater Rd. Silverwater. NSW 2128 
Phone: (02) 9741 8555 Fax: (02) 9741 8500 


PREEC ALL FOR ORDERS 


1800 022 888 
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Wwww.jaycar.com.au 



















SERVICEMAN'S LOG 


When the going gets tough 





When the going gets tough, the tough get going 
or so the old saying goes. But in my case, when 
the going gets tough, I compromise, by taking on 
unusual service jobs — like a couple of 20-year 
old reel-to-reel tape recorders and a Sony set 
intended for South Africa. 


There are times when I swear blind 
that I will never touch any equipment 
that’s over 10 years old again. That’s 
because of all the warranty implica- 
tions when something else inevitably 
fails and because you often cannot get 
a critical part or it is prohibitively 
expensive. 


~NOT BEIN 


But then I reach a quiet business 
patch and in a panic I accept not one 
but two 20-year old units for repair. 
Yes, I regret to say that muggins was 
guilty of this when two unrelated peo- 
ple brought in Sony TC-366 reel-to- 
reel tape recorders. 

These Sony TC-366s are nicely built 
3-speed machines. They have one 
motor, their fastest speed being 7.5ips 
(inches per second), and all the tape 
action is controlled via a large single 
knob. In both instances, the symp- 
toms were no or little play torque but 
each fault was different. 

Removing the covers involved un- 
screwing five Philips screws, undo- 
ing two special poles which also hold 


CIENTIST 


WHEN 17 COMES TO AC MOTORS oes 
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the head cover, and removing the 
Pause/Instant Stop switch knob. This 
round knob is about 1mm larger that 
the slot it is meant to go through when 
removing the tape deck escutcheon. It 
is screwed onto its shaft and one has 
to manually unscrew it in order to 
release the escutcheon from the ma- 
chine. 

Unfortunately, some 20 years later, 
this knob refused to unscrew, so I had 
to gingerly widen the slot with around 
file. I really don’t know why they 
couldn’t have made it pass through 
when it was manufactured! 

When I could finally see inside the 
mechanism, it was obvious that the 
large play idler wasn’t moving to en- 
gage the motor and capstan shafts. 
Lubricating the bearings of the associ- 
ated levers solved this problem on 
one of the machines. 

The second was more complicated. 
The motor wasn’t rotating at all until I 
gave it a little nudge. But although I 
could get it going, it didn’t have much 
get up and go about it. In fact, it kept 
slipping, especially in fast forward, 
and was also getting very hot. 

Asa matter of interest, this particu- 
lar machine had been imported from 
the USA and was connected to our 
240V mains by a stepdown trans- 
former. The machine was rated at117V 
60Hz and the AC motor at 100V 50/ 
60Hz. 

The 1.5uyF starter capacitor (PN 117- 
034) looked to be the main culprit. As 
luck would have it, when Irummaged 
through an old box of capacitors I 
found not one but two original re- 
placements still sealed in plastic bags. 
The only difference was that they had 
an additional 0.5uF terminal on them 
as well (PN 117-036). 

This fixed the problem immediately 
but not being a rocket scientist when 


™ it comes to AC motors, I wasn’t really 


sure whether to simply connect the 
1.5uF section of the replacement 
capacitor or connect the 1.5uF and 
0.5uF sections together to make 2uF 
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AN INTERESTING (DEAD) SET CAME IN 
\T WAS A SONY FROM SOUTH APRICA cee 


for 50Hz (as opposed to 1.5uF for 
60Hz). 

Well, I initially left it at 1.5uF and 
put the machine on soak test. Three 
hours later, I revisited it and was hor- 
rified to find that the motor was nearly 
too hot to touch and had stopped. The 
replacement capacitor had failed and 
I had only one left. 

This time I connected the two sec- 
tions in parallel, lubricated the motor 
and soak tested it again. Fortunately, 
this one held and, hopefully, will con- 
tinue to do so. If not, it means order- 
ing in a very expensive industrial one. 

Anyway, I finished up with two 
satisfied customers, so my gamble with 
these 20-year old machines paid off. 


An interesting Sony 


An interesting TV set came in the 
other day. It was a 1990 Sony KV- 
2184SA (GP-1A). So what is interest- 
ing about that? Well, the “SA” desig- 
nation in the model number (rather 
than AS) indicated that it was from 
South Africa. In addition, it had a 
built-in FM radio on the lefthand side 
of the cabinet for simulcast transmis- 
sions. 

This surprised me because I thought 
the whole purpose of simulcast trans- 
missions was to receive stereo and yet 
this was fed into the monaural TV 
sound system and only one small 
elliptical loudspeaker. So I really can’t 
quite see the point; perhaps some ex- 
pat can enlighten me, as there is no 
instruction book or service manual 
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available for this model in Australia. 

The set was dead, with an IC link 
fuse (PS801) open circuit. This led me 
on a merry dance as I was using my 
old service manual for a KV-2184AS 
and there was an extra transistor cir- 
cuit (Q622) that wasn’t marked. This 
supposedly monitors the current 
through R621 and turns off the hori- 
zontal drive from pin 27 of the jungle 
IC (IC301, CXA-12135) by biasing pin 
22. 

First, I found the D608 R2M safety 
zener to be short circuit, which im- 
plied the 115V rail had risen high 
enough to destroy it. So I replaced 
this, along with IC601 (STR50115, B 
version). I then found that R621 (19) 
had gone high, as well as R622 
(470kQ). 

I was getting closer but the set gave 
a high-pitched squeal when I switched 
it on and the 115V rail was at 87V. Yet 
when connected via a 100W globe, 
with a clip lead between base and 
emitter of the horizontal output tran- 


Items Covered This Month 


@ Sony TC-366 reel-to-reel tape 
recorders. 


Sony KV-2184SA (GP-1A) TV 


set. 


AWA 65850 S/T TV set. 


Grundig ST70-755 TOP/LOG 
TV set (CUC 6360 chassis). 


AWA C5105 TV set. 








sistorsthe voltage was spot on at 115V 
and there was no squealing. 

When I re-enabled the horizontal 
output stage, I could get sound and a 
white raster. And when I subsequently 
replaced R851 1.2Q (200V supply to 
the CRT), I could get a coloured pic- 
ture, albeit small and distorted due to 
the low HT. 

From this, I deduced that the hori- 
zontal output stage might possibly be 
drawing too much current. But it 
wasn’t and it took a very long time to 
work out that R609, a 33Q 3W resistor, 
was open circuit in the power supply 
and that this was part of a feedback 
circuit to pin 2 of IC601. 

By now, I had a good picture and 
sound when I connected a video re- 
corder to the AV inputs. However, 
that wasn’t the case off air. 

The reason for that wasn’t hard to 
figure out. South Africa uses the CCIR 
system with a 6MHz sound IF and 
with no Band I VHF (V-L). This meant 
removing the IF module IF201 (IFB- 
389SA) and replacing the three 6MHz 
ceramic filters with 5.5MHz units 
(CF01 for D5.5E, CFO2 5FE5.5MB and 
CF03 T5.5B). The set now gave good 
sound and colour for all stations ex- 
cept for the ABC (Ch2, Band J). 

Now all that was left to be done was 
to fit the extra band switching transis- 
tor (Q151, DTA114ES) — along with 
6.8V zener D152 and C150 (1pF 25V) 
— and link it to pin 7 of microproces- 
sor IC002 viaa 2.2kQ resistor (RO98). I 
did all this but it still didn’t work. The 
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transistor would still only scan high- 
band VHF (ie, no Band I) and UHF. 

Initially, I thought this was due to 
the microprocessor being a PCA84- 
C640P/037 instead of PCA84C640P/ 
016 as in the circuit diagram. How- 
ever, this was just a red herring as I 
discovered that the Australian mod- 
ule also used the same “037” suffix 
and worked OK. 

What I did discover was an extra 
diode (D005) fitted in the South Afri- 
can model that connected pin 22 to 
the vertical pulse going to Q005 from 
the vertical output stage. Removing 
this diode breaks the TV scan mode 
into VL, VH and U and the set could 
now be tuned like an Australian TV 
receiver. 

Obviously, the easiest way to solve 
the above problem would have been 
to fitan Australian tuner and an the IF 
module as well (as they would be 
better matched). However, I hadn’t 
scrapped any of these sets lately, so I 
couldn’t scrounge the necessary parts 
and fitting new units would not have 
been cost-effective. 

Finally, to select the simulcast FM 
radio, it is necessary to rotate the sys- 
tem switch inside the front control 
panel and then tune the knob on the 
side. The tuner is connected via CN302 
and CN201 to the de-emphasis pin 
(pin 10) on the IF module and pin 7 of 
analog switch IC702. 


AWA TV set 


AWA is now used as a brand name 
on a series of TV sets imported from 
China. These sets are very similar to 
those of Teac, Akai and Masuda, and 
are probably produced by the same 
ONWA factory. 
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In fact, the 1993 66cm AWA 6850ST 
on my bench could easily have been 
mistaken for a Teac CT-M711 or a 
Masuda 28AV. And it was completely 
dead. 

After removing what seemed like 
an unnecessary quantity of screws, 
the set was seen to consist of a moth- 
erboard, a Teletext board, a stereo de- 
coder and a power supply. Anda quick 
examination soon revealed that two 
capacitors in the power supply had 
spilled their guts. 

Ireplaced the two culprits —- namely 
C910 47uF 25V and C908 10yuF 50V — 
before replacing the parts they had 
destroyed: Q909 (2SD1403), R944 
(2.2Q, 5W), C925 (1000pF, 25V), R916 
(0.68Q, 1W) and C925 (22uF, 160V). 
Judging by the soldering, I wasn’t alone 
in going down this path. Ialso checked 
the HT voltage and set it to 143V at TP 
B+. 


Intermittent flicker 


The next problem was the picture 
which was intermittently flickering 
horizontally with colour problems. 
Sometimes the picture would tear and 
sometimes it would shift horizontally. 
It’s not only a horrible fault to de- 
scribe but was equally hard to diag- 
nose and fix. And it was somehow 
temperature related, the set getting 
better when hot. 

By trial and error, I discovered that 
the fault seemed to be located around 
1C102 (TDA8305A). This is predomi- 
nantly an IF detector processor but 
also a jungle IC and is located under- 
neath the stereo decoder board in a 
soldered-in metal cage. There was a 
lot of black silicone rubber all over 
this set which, like the brown glue 


PCB POWER 
TRANSFORMERS 


1VA to 25VA 

















Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 





before it, tends to conduct after many 
years. 

Well, I had to start somewhere so I 
scraped off the black silicone rubber 
and replaced the IC. This didn’t work, 
so I started replacing the capacitors. 
Fortunately, I struck gold with C127 
(3.3uF), which is a decoupling capaci- 
tor for the AGC detector and sync 
demodulator. 

At this time, I didn’t have a remote 
control but fortunately I had a Remote 
Master RMO0900 Universal remote con- 
trol and tuned that into this set’s com- 
mand set. This was a good idea, as | 
found then that the remote control 
power on/standby function wasn’t 
switching off. 

This set used a relay for switching 
the 143V on and off to the rest of the 
set, so it was just a matter of tracing it 
back to the microprocessor. However, 
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AS WELL, THE EHT 


CIRCUIT WAS 
CHECKED FOR SHORTS. 


the fault turned out to be a lazy mo- 
mentary contact on the main on/off 
switch (S512) that was sticking in the 
on position. A little lubrication soon 
fixed that and the set was back in 
operation. 


Grundig day 


I don’t see many Grundig TV sets 
these days, probably due to the dealer 
network set up by Grundig in recent 
years. I normally try to avoid house 
calls but when Fred Schmidt called 
and gave me his address as being only 
a block away, I bent the rules and 
arranged to “have a look” at his 10- 
year old Grundig ST70-755 TOP/LOG 
(CUC 6360 chassis). The fault com- 
plained of was intermittent no picture 
and it was the “intermittent” bit that 
worried me. 

When IJ arrived, the set gave no pic- 
ture but a green raster with retrace 
lines. After it had been on for some- 
time, the picture flashed on. 
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I removed the back — there were 
only four screws to undo (other manu- 
facturers please note) — and checked 
for faulty joints or anything obvious. 

The only thing I learnt was that by 

varying the CRT screen control 
SG/VG2 clockwise to give a very 
bright green raster and then 
slowly reversing it anticlock- 
wise, the picture would return. 
However, it was too bright and 
too green and turning the bright- 
ness control down on the remote 
control still couldn’t make the 
blacks black. 
Basically, if the screen con- 
trol is turned too far anti- 
clockwise, the picture loses 
definition and gives poor col- 
our contrast. 
This looked to me like 
\ _— the RGB video output stage 
F was producing signals that 
»» were outside the optimal 
characteristic curve sections of 
the CRT guns. I told Fred that it 
had to go to the workshop 
and though it was a fine TV 
set, perhaps he ought to 
think about updating it con- 
sidering its age. However, 
being rather short of cash, 
he decided to have the set 
fixed rather than dumped. 

Back on the workshop bench, I first 
replaced the RGB video output IC 
(IC790, TEA5101A/D), which is a very 
complex FET amplifier. Initially, I fit- 
ted a generic IC from my local sup- 
plier but later, when I became more 
desperate, and at Grundig’s sugges- 
tion, I ordered and fitted a genuine 
replacement but it made no difference 
either way. 

This type of circuit is used in a lot 
of European-designed sets like Philips 
and the fault can quite often be caused 
by a low-emission tube. To prove this 
one way or another, I decided to test 
the Philips A66 EAK71X01 picture 
tube thoroughly. First, connected my 
CRT analyser directly to the tube and, 
at 6.3V RMS, I measured an even 
0.62mA emission from each gun, 
which is reasonably good. 

Next, I measured the voltage across 
the CRT filaments with my RMS volt- 
meter and that too was spot on at 6.3V. 
Finally, I connected an external power 





supply to the heaters and wound it up 
to 8V to see if it made any difference 
but it didn’t. 

I now concentrated on the diodes 
and electrolytic capacitors on the CRT 
module (29305-022.48). Note that this 
differs from the one in the service 
manual (29305-022.44) — it has four 
more diodes fitted, as well as other 
modifications. 

I tried replacing all the 1N4148 di- 
odes with higher-rated BAV21 (used 
mostly as clamps) but that didn’t help. 
Talso measured all the voltages around 
the CRT socket but of course, the volt- 
age for each colour was not consistent 
and besides, the service manual does 
not give voltages. 

The thing I did notice was that the 
voltage drive for each colour from the 
colour decoder module was 4V forred 
and blue and 5V for green. I also meas- 
ured the beam limiting SB voltage from 
the horizontal output transformer (A) 
on pin 1 of the module to be 16V and 
the SW voltage on the CRT RGB pin 1 
plug to be 0.63V in the fault condi- 
tion. I should also add that it was not 
possible to set up the screen control 
according to the alignment instruc- 
tions, as the picture would be far too 
bright (in AV mode, there should be 
172.5V on each cathode). The EHT 
was spot on. 


Colour module 


All this was very time consuming 
and all I had really achieved was to 
confirm that the CRT and socket were 
probably OK. So now I shifted my 
attention to the colour module — 
29504-105.67 — which also differs from 
the 29504-105.56 module in the serv- 
ice manual. 

The other drama with this double- 
sided module concerned the access to 
its surface-mount components. About 
all I could measure were the voltage 
supplies (12V, 8V) and the inputs and 
outputs. Fortunately, the service 
manual gave a pretty good explana- 
tion of the circuit. 

The circuits I was interested in were 
mostly in IC5040 (TDA8376) and the 
10 surface-mount transistors after it. I 
pulled the module out and using an 
ohmmeter, checked all the transistors 
to be OK. I then replaced all the 
electros and measured all the diodes. 
An exchange module (if available) 
would cost $227.25 trade and the 
TDA8376 $119.70 plus freight charges 
of $11. 
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I gambled on the latter and ordered 
it. A few days later, after replacing 
this 52-pin high-density IC, I discov- 
ered I had lost and blown all my 
money! 

So far I wasn’t doing very well. If 
only I had had another set to compare 
it with. As I had the necessary ICs in 
stock, I replaced all the other ICs on 
the Chroma Module but even that was 
a waste of time. 

Finally, I decided to replace the sur- 
face mounted transistors, starting with 
CT5127 (Red), CT5128 (Blue) and 
CT5129 (Green) — all BC858s. Natu- 
rally, with my luck, these are no longer 
available, so I fitted BC858Cs. This 
fixed one problem — the green caste 
was gone and the grey scale was cor- 
rect even if it was too bright. 

I surfed the net and found one Ger- 
man site for TV and Video Service 
Repair Tips that had to be translated, 
suggesting I replace CT5066, another 
BC858. This I did and I noticed a 
small improvement. Thus encouraged, 
I moved along and replaced CT5060 
as well. This finally produced an ac- 
ceptable picture after realignment. 
These transistors are part of the beam 
limiting current circuit to pin 22 of 
1C5040 (3-4V). 

Icouldn’t fault any of the PNP tran- 
sistors I replaced but because of their 
size and position, it was almost im- 
possible to hook up complicated test 
gear to test them. I have even had 
cases where the glue used to cement 
these components onto the board af- 
fected their characteristics. 

Anyway, the picture was now quite 
acceptable but will Fred go ahead with 
my quote? How could I possibly guess 
at the likely cost beforehand? 

And to finish off, here is another 
reader contribution. It is from A. B. of 
Glen Waverley, Victoria. He has titled 
it: 


The perils of modern test gear 


Mr Smith staggered up the path 
clutching an AWA C5105 TV set, 
moaning “I couldn’t find the place”. I 
resisted the temptation to ask if he 
had seen the sign out the front but in 
this game you soon learn that the cus- 
tomer has a good reason for whatever 
they say. 

“Its dead, just stopped — is it the 
picture tube?” he puffed on. After re- 
assuring him it was unlikely, I booked 
it in and shoved it onto the “look at” 
pile. 
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I got to it a few days later. It was 
a51cm AWA set of Chinese manu- 
facture and only about 18 months 
old. The first thing you do in 
these sets is go straight for the 
power supply, in this case 
the electrolytic capacitors in 
the primary circuit (C614 
and C615). Both measured 
faulty on the ESR meter and 
were promptly replaced. As 
well, the EHT circuit was 
checked for shorts and a DC 
resistance measurement to 
chassis showed no obvious 
faults. 

The set was then powered 
up and I fully expected it to 
burst into life. Alas, it was 
not to be — the red standby 
LED was on but no amount of 
prodding at the usual user 
controls made any difference. 

At this point, you start to wonder if 
the remote control is needed to start 
the set — most modern TV sets are 
switched on by firing a start-up pulse 
from the remote using the on/off but- 
ton or a channel button. I worked on 
this assumption and turned the chas- 
sis upside down on the workbench to 
access the underside of the board. 

It was soon established that the HT 
rail was at 110V — a figure I assumed 
to be OK on a set this size. After dili- 
gently studying the circuit, a 5V regu- 
lator and an 8V regulator were also 
found to be functioning. As well, there 
was HT on the collector of the hori- 
zontal output transistor and about 85V 
on the collector of the driver transis- 
tor. 

However, a quick check with the 
CRO revealed that there was no drive 
waveform to the base of the driver 
transistor. Unfortunately, the relevant 
track soon disappeared into a mess of 
similar tracks wandering all over the 
board. 

At this point, it was decided to ob- 
tain a circuit diagram. Unfortunately, 
when this turned up, it proved to bea 
15th generation copy (or thereabouts), 
plus a booklet full of useless (in a 
practical sense) information on how 
to do alignments, etc. 

The circuit was of limited help as 
all the figures were unreadable. How- 
ever, I did manage to locate the jungle 
IC and I checked that this had supply 
volts. I also discovered that there was 
no horizontal drive waveform on the 
relevant output pin. 


> 
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So what was going on? All the rou- 
tine tests had been done to no avail. 
After staring at the board, I decided to 
measure all the high-wattage low- 
value resistors. All checked OK (or as 
near as could be judged given the use- 
less circuit diagram) with the excep- 
tion of R320, the dropping resistor to 
the horizontal driver circuit - it was 
reading about 6MQ! However, the HT 
on the transistor measured OK at 85V! 

Suddenly the penny dropped, andI 
mentally kicked myself around the 
workshop. I pulled the resistor out 
and replaced it with a 2.7kQ 5W unit, 
switched on the power and the set 
came to life. 


What happened? 


So what had happened - easy, and 
if I had remembered basic theory I 
would have found it a lot quicker. 
What happened was this — at switch 
on, the start-up pulse gives enough 
energy to kick the set into life and all 
is well. In this case, because the set 
wasn’t running, my high impedance 
digital multimeter was indeed read- 
ing a nearly correct voltage across the 
driver transistor because the thing was 
still stuck in standby mode, the tran- 
sistor not drawing any current. 

By contrast, an old, cheap analog 
meter with its higher loading would 
have shown a lower voltage at this 
point and the true fault would have 
been revealed at once! 

Ah well, that’s the problem with 
getting older — what was once routine 
is now new if you haven't seen it for 
awhile. sc 
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This stereo 3-way active crossover is for those enthusiasts who 
want the very best from their 3-way loudspeaker systems. It 
avoids the disadvantages of passive crossover networks and 
allows the power levels to the speakers to be optimised. 


at is an active crossover nals to the latter drivers have to be _ ers, the crossover networks are often 
and why would you want reduced so thatthe overall output from very complex and they can be very 
one? 


the three drivers is equal. difficult to design and optimise. And 
Most hifi enthusiasts are aware that In the higher performance speak- because they usually do attenu- 
2-way and 3-way loudspeaker sys- ate the midrange and high sig- 
tems contain passive networks to nals, that means they do waste 
split up the audio spectrum into amplifier power. 
two frequency bands in the case They also interpose a com- 
of 2-way systems and three bands plex network between the speak- 
in the case of 3-way systems. ers and the amplifier which 
Passive crossover networks use means a loss of damping factor, 
inductors, capacitors and resistors particularly for the lower fre- 
to split the audio into the various quencies where it is most 
bands and set the signal levels to needed, if you are to achieve 
the various speaker drivers. tight, clean bass and midrange 
For example, the woofer is often reproduction. 
less sensitive than the midrange OK, so that’s the passive ap- 
driver and tweeter and so the sig- proach. It involves just one 










Features 
H 1-unit rack case 

HM Single PC board 

WM 15V+15V 20VA toroidal transformer 
@ Stereo module 

H Buffered input and output stages 
|_| 

|| 

|_| 

et 






Individually variable outputs (trimpots) 
On-board power supply 
On-board RCA connectors | 
Made from standard components 
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stereo amplifier to drive the two 
speaker boxes in a stereo system. 

In an “active” system, we eliminate 
the passive crossover networks and 
electronically split each of left and 
right channel signals into three fre- 
quency bands: low, midrange and 





high. This is the job of the “active 
crossover”. 

Its output signals are fed to six (yep, 
six) separate amplifiers to drive the 
woofer, midrange and tweeter units 
in each loudspeaker enclosure. The 
overall system layout is shown in the 





block diagram of Fig.1. 

So you end up with a lot more am- 
plifiers than in a conventional system 
but it gives you a lot more flexibility. 
And ultimately, you can end up with 
a system with higher performance, 
including much higher power levels. 





This shot inside the box reveals the simplicity of construction. Everything except the transformer is on one PC board! 


www.siliconchip.com.au 





JANUARY 2003 59 

















Fig.1: the block diagram shows the overall system 
layout. It replaces the crossover currently in the 


speaker enclosure. 


The active crossover approach also 
means you can mix 4Q and 8Q drivers 
in the same system and match the 
levels easily, without power wastage. 


Active crossover 


The Active Crossover presented 
here is housed in a 1-unit high rack 
case with just the power switch on 
the front panel. 

There are no user controls for the 
crossover; no switches to alter the 
crossover frequencies nor external 
level controls for the output signals. 
To alter the drive to the loudspeakers, 
you will need to adjust the volume 
controls of the driver amplifiers. 

On the rear panel there are four 
pairs of RCA sockets, one pair for the 
stereo input signals while the other 
three are for the stereo low (woofer), 
midrange and high (tweeter) signals. 

Also on the rear panel is the IEC 
mains power socket and a fuseholder 
for the primary circuit of the power 
transformer. 


Voltage gain: 

Frequency response 
Filter attenuation slope 
Total harmonic distortion 


Signal to noise ratio 
Separation between channels 


Input impedance 
Output impedance 
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3-WAY CROSSOVER 


Inside the case, all the circuitry is 
on a PC board measuring 219 x 99mm 
and this includes the dual RCA input 
and output sockets. The only external 


wiring to the board are the secondary ° 


connections to the toroidal power 
transformer. 


Circuit description 


Now let’s have a look at the circuit 
of Fig.2. Since both channels are iden- 
tical, this shows only the left channel. 
While the power supply is also on the 
PC board, it is shown in Fig.3. 

In total, the left channel uses 12 op 
amps, in three TLO74 quad FET-input 
op amp packages. 

Four op amps, IC1a, IC1b, IC5a & 
IC5b, act as input or output buffers 
while the remaining eight op amps 
are Linkwitz-Riley active filter stages 
with 12dB/octave filter slopes. 

In each case, two 12dB/octave fil- 
ters are cascaded to give an overall 
filter slope of 24dB/octave. This is far 
steeper than is normally used in pas- 


Specifications 
Unity 





sive crossover networks. 
The voltage gain of all these filter 
stages in the passband is unity. 


Low pass, high pass 

Before we go any further we should 
explain some terms which often con- 
fuse beginners: low pass, high pass 
and bandpass. 

A low pass filter is one that allows 
low frequencies to pass through and it 
blocks the higher frequencies. Hence, 
a circuit to drive a subwoofer would 
be called a low pass filter since it only 
delivers frequencies below 200Hz or 
thereabouts. 

Similarly, a high pass filter is one 
that allows high frequencies to pass 
through and it blocks low frequen- 
cies. Hence, the part of a crossover 
network which feeds a tweeter is said 
to be a high pass filter, even though it 
may consist of only one capacitor. 

If we cascade (ie, connect in series) 
a high pass filter with a low pass 
filter, the combination will pass a band 


Within +1dB from 10Hz to 20kHz (see Fig.5) 


24dB/octave 
Typically .003% at 1V RMS 


-94dB unweighted (22Hz to 22kHz) with respect to 1V RMS 
Typically better than -100dB from 10Hz to 20kHz 


47kQ 
less than 200Q 
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Fig.3: the power supply is entirely conventional, using positive and negative 15V regulators to give +15V rails. Everything 
from the bridge on is mounted on the PC board. The seven 100nF capacitors are bypasses distributed around the PC board. 


of frequencies and we then refer to it 
as a bandpass filter. We use a band- 
pass filter for the midrange output in 
this active crossover circuit. 

The other points you need to know 
about high and low pass filters are the 
so-called cut-off frequency and the 
filter slope. 

The filters used in this circuit have 
an attenuation of 12dB/octave; this is 
the filter slope and it applies for fre- 
quencies after the cut-off frequency. 
The cut-off frequency is where the 
signal output is -3dB down on the 
normal level. 

For example, in a low pass filter we 
might have a cut-off frequency of 1kHz 
(ie, -3dB point) and from there on the 





filter slope could be 12dB/octave. In 
theory, this means that the response 
at 2kHz (ie, one octave above 1kHz) 
will be -15dB although in practice it 
might not be quite that good. 

The filters used in our circuit are of 
the Linkwitz-Riley configuration and 
we use eight of these filters, four high 
pass and four low pass, in each chan- 
nel. Each filter consists of an op amp 
connected as a voltage follower, pre- 
ceded by two RC networks. 

As already noted, for each high pass 
and low pass filter we are using two 
12dB/octave filters cascaded, to make 
the total roll off 24dB/octave (4th or- 
der) per filter stage. 

The basic filter configurations are 


LOW PASS FILTER 


Fig.4: the basic arrangements for the low pass and high pass filters. ~ 
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shown in Fig.4, together with the for- 
mula for calculating the crossover fre- 
quency. In this particular case, the 
crossover frequency is at the -6dB 
point and the reason for this is that we 
are cascading two filters for each sec- 
tion (2 x 3dB = 6dB). 

Note that the capacitors in the low 
pass filter are shown with values of C 
and 2C while in the high filter we have 
resistors with values of R and 2R. 

In the main circuit of Fig.2 you will 
note two capacitors of equal values 
have been used for the 2C component, 
as it is difficult to obtain capacitor 
values exactly double that of another. 
On the other hand, resistors are much 
easier and so we have values of 10kQ 
for R and 20kQ for 2R. 

Now after that little diversion, let’s 
refer back to the circuit of Fig.2. 

The input to the left channel is fed 
via an RC filter, to roll off frequencies 
above 100kHz, and then to op amp 
IC1a which is connected as a unity 
gain buffer (or voltage follower). 

It drives two high pass filter stages 
associated with IC1d & IC1c, and two 
low pass filters associated with IC3a 
& IC3d. Both these low pass and high 
pass filters have cutoff frequencies set 
to 5.1kHz. 

The output of the second high pass 
filter, IC1c, is fed to the level setting 
trimpot VR1 and then to op amp IC1b 
which is connected as a non-invert- 
ing amplifier with a gain of two. It 
drives the left treble output (tweeter). 
Hence the tweeter only gets frequen- 
cies above 5kHz. 


Midrange band-pass 
The output of low pass filter IC3d 
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feeds high pass filters based on IC3c & 
IC3b, both with cut-off frequencies of 
239Hz. The output of high pass filter, 
IC3b, is fed to trimpot VR2 and then to 
op amp IC5a which has a gain of two. 

This drives the left midrange out- 
put which gets the band of frequen- 
cies between 239Hz and 5.1kHz. 

As well as driving high pass filters 
IC3c & IC3b, op amp IC3d also drives 
the cascaded low pass filters based on 
IC5d & IC5c, again with a cut-off fre- 
quency of 239Hz. IC5c drives trimpot 
VR3 and then op amp IC5b which has a 
gain of two. It drives the left bass out- 
put which only gets signals below 
239Hz. 

All the outputs from each stage are 
in phase at the crossover points. Volt- 
age gain at the crossover frequency for 
each section is -6dB (ie, half the refer- 
ence level). 

Thus when the response curves of 
all three sections are added together, 
the result is an extremely flat fre- 
quency response with an overall gain 
of unity. 

Just how well this works is shown 
in the response curves of Fig.5. We’ve 
plotted the three filter responses and 
then the resultant curve is plotted 
along the top. The adder circuit we 
used to do this is shown (for interest 
only) at the end of this article in Fig.8. 


1 1RU rack-mounting case, Altronics H-5011 or equivalent 

1 PC board, code 01101031, 219 x 99mm 

1 IEC power socket 

1 chassis-mount safety fuseholder (3AG or M205 type) 

1 0.5A fuse (3AG or M205 type to suit fuseholder) 

1 DPST rocker switch with inbuilt neon (S1) 

1 20VA toroidal transformer with 2 15V secondaries 

1 3-way insulated terminal block 

4 dual gold-plated RCA PC-mounting sockets, Altronics P-0212 or 
equivalent 

6 multi-turn 100kQ trimpots (VR1-VR6), Altronics R-2382A or equivalent 


Semiconductors 
6 TLO74 quad FET-input op amps (IC-IC6) 
1 7815 positive 3-terminal regulator 


1 7915 negative 3-terminal regulator 
4 1N4004 silicon diodes (D1-D4) 


Capacitors 

2 1000uF 25V PC electrolytic 

2 100uF 25V PC electrolytic 

2 1uF 50V bipolar electrolytic 

14 100nF (0.1uF) multi-layer ceramic 
20 47nF (.047uF) metallised polyester 
20 2.2nF (.0022uF) metallised polyester 
2 220pF ceramic 


(code 100n or 104) 
(code 47n or 473) 
(code 2n2 or 222) 


Resistors (1% metal film) 

2.47kQ (yellow violet orange brown or yellow violet black red brown) 
8 20kQ (red black orange brown or red black black red brown) 

38 10kQ (brown black orange brown or brown black black red brown) 

41002 (brown black brown brown or brown black black black brown) 





Power supply 


The power supply circuit is shown 
in Fig.3. It uses a 20VA toroidal power 


AUDIO PRECISION SCFREQRE AMPL(dBr) vs FREQ(Hz 


10.000 _— . 


transformer with two 15V secondar- 
ies driving a bridge rectifier (diodes 
D1 - D4) and two 1000uF 25V capaci- 
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Fig.5: this graph shows the three filter response curves which were plotted 
separately. The overall response curve at top (red) was plotted using the mixer 
circuit in Fig.8. The overall response curve is extremely smooth. 
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tors to derive unregulated DC sup- 
plies of around +22V DC. These are 
fed to 3-terminal regulators REG1 and 
REG2 to produce supplies of +15V 
DC. These are each bypassed by a 
100uF 25V capacitor and seven 100nF 
multi-layer ceramic capacitors distrib- 
uted around the PC board. 


Construction 


As already noted, all the circuitry is 
on a single PC board measuring 219 x 
99mm, so construction is very straight- 
forward. 

The only complication will occur if 
you you wish to set your own crosso- 
ver frequencies. If so, you will need to 
select values from Table 1. 

For example, if you decide you want 
a tweeter crossover frequency of 
around 3kHz, go to Table 1, run your 
finger down the righthand column 
until you get to 3100 and the R and C 
values are in columns 1 & 2. 

In practice, the 2.2nF capacitors in 
the high- pass and lowpass filters as- 
sociated with IC1 and IC3 now have 
to be changed to 3.3nF, while the 10kQ 
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Fig.6: the component overlay, as viewed from above the PC board. 
Note the polarity of electrolytic capacitors and ICs when soldering 
them in! 
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resistors increase to 11kQ and the 
20kQ values go to 22kQ. 

Note that it is essential that both 
the high pass filters (ICd & IC1c) for 
the tweeter and the low pass filters 
(IC3a & IC3d) for the midrange must 
have exactly the same cut-off frequen- 
cies otherwise you will not get an 
overall flat frequency response. 

Similarly, if you want to change 
the bass cut-off frequency to around 
350Hz (say), run down the righthand 
column of Table 1 to 347Hz. The R 
values then become 11kQ and 22kQ 
while the C values become 27nF. 

Alternatively, if you want to do the 
calculations yourself, visit www. 
sherlab.com/filter/filter.htm for a fil- 
ter calculator. 

Lots more information regarding 
Linkwitz-Riley crossovers can be 
found at www.rane.com/note107. 

Here they discuss lobing errors, 
driver alignment & phase correction, 
phase shift vs frequency etc. 

Having decided on your crossover 
frequencies, you can start assembly 
of the PC board by closely checking it 
for shorts between tracks, open cir- 
cuits etc, against the pattern oppo- 
site. 

Then install all the resistors, fol- 
lowed by the capacitors and multi- 
turn trimpots. Make sure that the elec- 
trolytic capacitors are installed the 
right way around. The bipolar electro- 
lytics are not polarised and can go in 
either way. 

Ideally, 1% capacitors should be 
used in all of the filter circuitry. As 
an alternative, purchase a bag of 100 
capacitors of the value you require 
and pick the 20 that are the closest in 
value to each other, using a capaci- 
tance meter or DMM with capacitance 
ranges. 

Next, install the two regulators 
which are laid flat on the PC board. 
Be careful not to swap them over oth- 
erwise the circuit definitely won’t 
work and you may have to replace 
quite a few damaged semiconductors. 
Finally, you can install the op amps 
and the RCA sockets. 

You will then need to wire up the 
power transformer, using the diagram 
of Fig.7. Temporarily install the PC 
board into the chassis and you are 
ready for some voltage checks. 


Voltage check 


Apply power and check the regu- 
lated supply rails with your digital 
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This photo of an early prototype PC board shows the general layout of components. It should be noted that there have 


we we eee 





been substantial changes since this photo was taken, particularly along the bottom (rear) of the board. The component 


overlay (Fig.6) shows the final version. 


multimeter. They should be close to 
+15V DC. 

Then check that +15V is present at 
pin 4 of each TLO74 and that -15V is 
present at pin 11 of each IC. Lightly 
touch each IC to ensure that none of 
them are getting hot — they should all 
be cool. 

The next step is to align the whole 
circuit using the trimpots. This is a 
simple matter of setting up each out- 
put for unity gain in its passband. 
This can be done at three frequencies, 
say 100Hz for the bass, 1kHz for the 
midrange and 12kHz for the treble. 

You will need an audio oscillator 


and a digital multimeter with an AC 
frequency response to 20kHz or bet- 
ter. Connect your audio oscillator to 
the input RCA connector in one chan- 
nel. Set the frequency to 100Hz, 1kHz 
or 12kHz, depending on which sec- 
tion you wish to align. Set the level of 
the oscillator to 1V RMS. 

Then measure the signal level at 
the output of the stage that you are 
adjusting. For the treble output, use 
10kHz and adjust trimpot VR1 (left 
channel) or VR4 (right channel) to 
obtain 1V RMS at the output socket. 

Similarly, for the midrange, use 
1kHz and adjust VR2 (left channel) or 


VR5 (right channel) to obtain 1V RMS 
at the output sockets. 

Finally, for the bass, use 100Hz and 
adjust VR3 (left channel) or VR6 (right 
channel) to obtain 1V RMS at the out- 
put. That done, it is now a matter of 
finally completing the wiring inside 
the case and checking it before con- 
necting the unit to your amplifiers. 


Your amplifiers 


We mentioned before that six am- 
plifiers are required; one for each of 
the bass, midrange and treble speak- 
ers, times two (for stereo). But what 
amplifiers should you use? 





The completed project showing the rear panel arrangement, power supply wiring and PC board placement. Use this in 
conjunction with Fig.7 (opposite) during final assembly. 
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Fig.7: follow this wiring 
diagram and you should 
have no problems with final 
assembly. Be especially 
careful with the mains 
wiring — note the heatshrink 
covering all the “bitey” bits! 
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Fig.8: here is the adder circuit we used to produce the 
diagram shown in Fig.5. You don’t have to make one of 
these unless you are interested in measuring your own 


circuit. 





Typically, the woofer amplifier 
needs to be about double the power of 
the midrange and tweeter amplifiers, 
to take into account the lower sensi- 
tivity of the woofers. 

So if you have been running a 100W 
per channel stereo amplifier into your 
3-way speaker system, you will still 
need two 100W amplifiers for the 
woofers (eg, your exisiting amplifier!) 
but you can get away with two 50W 
amplifiers for each of the midrange 
and tweeters (ie, four total). 

You may be able to put back into 
service an amplifier that you pen- 
sioned off as “underpowered”. 

Or, if you want to go the whole hog 
and build new amplifiers to go with 
your new active crossover, you could 
do a lot worse than the new SC480 


amplifier module 
featured in this is- 
sue for the mid- 
range and treble. 

The Ultra LD 
(Nov, Dec 2001, 
Jan 2002) or even 
the Plastic Power 
module (April 
1996) would make 
a superb bass am- 
plifier. 


Connection 

It is simply a 
matter of connect- 
ing the stereo out- 
puts from the 3- 
Way Active Cross- 
over to the appro- 
priate bass, mid- 
range and treble 
stereo amplifier in- 
puts, then connect- 
ing the amplifiers’ 
outputs direct to 
the appropriate drivers in each of the 
speaker enclosures. 

Needless to say, the existing crosso- 
ver network in the speaker enclosures 
is disconnected completely — and you 
will need to put an extra two sets of 
terminals on the back of your enclo- 
sures with each of the three connected 
directly to a driver (and appropriately 
labelled). 

The tone controls should ideally be 
flat on all amplifiers (although that 
can be a matter of individual taste — 
but the treble control won’t do much 
on the bass amplifier nor the bass 
control on the treble amplifier!). 

Volume controls can be individu- 
ally adjusted to get the best balance 
between the bass, midrange and tre- 
ble speakers. sc 





There are no screws holding the PC board in place. Instead it sits on self- 


Table 1: Values for R & C 


R Cc 2R 


(kQ) (nF) (kQ) 
15-47 30 


Crossover 
Frequency 
(Hz) 
160 
192 
200 
218 
Per. 
239 
240 
262 
278 
284 
289 
310 
319 
341 
341 
347 
379 
385 
417 
426 
455 
465 
512 
556 
682 
1596 
1924 
1995 
2177 
2274 
2394 
2405 
2623 
2779 
2842 
2886 
3100 
3193 
3410 
3410 
3473 
3789 
3848 
4168 
4263 
4547 
4650 
5115 
5558 
6821 


adhesive holders (as used in many computers) and the RCA sockets on the back 
panel are themselves held in by screws. 
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_ And to welcome 2003 in with 


_ Jack O'Donnell, MD 


Deck out your car 
with one of these 
fantastic ampli- 
fiers today, 

featuring; 


ne 





@ 


It's another brand new year! 


_ a bang we have assembled a 

_ whole host of new products at 

: fantastic prices, for you! 

Remember, all our products 
are covered by a 14 day 
“NO RISK” money back 

guarantee! 
HAPPY NEW YEAR TO ALL! 


| ALI 8” WALL 
SPEAKERS 


Complements any hi-fi or AV sound system. The 


200mm driver produces clear strong bass and 


midrange while a polymide dome tweeter produces | 
crisp clear top end. Simple to install with unique fast 
fixing clips. The C 0883 is a round 2 way coaxial 
speaker while C 0881 is a rectangle speaker with 


separate bass/mid driver and tweeter. 
SOLD IN PAIRS 


‘HI-POWER AMPLIFIER CAP 3 Way Car Speakers 


: 2x 60W, TYRANT audio brand. 


Plus 5M of heavy duty 
4G cable to boot. 
Keep the juice 
flowing to your 

C 9241 beast! 
Just hook into the | 
supply rail and you 
are in business. 
Was $209 















Latest Mosfet design 
& technology! 


4 CHANNEL 
COMING SOON! 


a 
C 9650S 












* Simple installation * Incorporates a 
passive crossover ¢ Wall or ceiling 
mounting * May be painted to match 
decor * Aluminium grill ideal for 
marine applications * 40W RMS 


Mini 19 Range DMM 


| with Square Wave Output 

Small enough to literally 

fit in your pocket, this 

DMM is great for the 

- mobile serviceman or 

student lab kit. 

_ Features square wave 
output and 
backlighting! 

| © DCV to 600V 

| * ACV to 600V 

* DCA to 10A 

¢ Resistance to 

2000kQ ¢ Logic Test 

¢ Continuity Buzzer 

¢ Transistor Hfe 

* Data Hold. See our 

2002/03 cat. page 85 

| for full specs. 










STANDARD $t=9994 


Q 1124 Was $30.95 


16 in 1 LCD 


| Learning Remote 
Utilising the latest technology, the 
A 0990 can replace up to 16 remote 
- controls for your audio visual devices. 
Preset with many remote control 
| codes, setting up is easy as entering 
just 4 digits in most cases! 
Features: Touch sensitive 
backlit screen * Preprogrammed with 
popular remote control codes 
* Ability to learn remote control codes 
¢ Simple to setup and use ¢ 7 Feature 
_ buttons for frequently used functions 
- Custom device labels and layout 
_ © Macro * Windows® Software incl. 
* PC interface(optional) 


FER 

BONUS OF 
First 50 callers get the . 

1.0992 PC interface 


Valued at $69 


C 0881 Rectangle Was $499 
C 0883 Round Was $429 












































Pro LCD Soldering Station 


The ideal soldering station 
for both the professional 
or serious enthusiast. 


¢ Precise temperature 
control * LED 
Temperature Setting 
Display * Superior 
ceramic heating element 
¢ Zero-volt switching 

¢ Light weight ergonomic 
mini handle ¢ Cleaning 
sponge tray incorporated in 
base * Temperature range 200 - 
500°C * Temp setting lock facility 
¢ Iron stand can be mounted either side 





10 in 1 LCD 
Learning Remote 
Replace up to 10 remote 
controls with just ONE! 
Loaded with features, the 
A 0993 can be setup to mimic 
most audio visual devices and 
some air-conditioning remote 
controls. Using the Windows® 
software and PC interface, it is 
possible to setup the entire 
remote on your computer and 
then save it to the remote. 
Features: Touch sensitive 
backlit screen ¢ Ability to learn 
remote control codes « Simple 
to setup and use * Macro * 8 
Feature buttons for frequently 
used functions * Flash memory 
* Clock/Calendar * Custom 
layout ¢ PC interface 


aL. NEW MODEL! 






A 0993 Was $399 


@ EXPRESS ORDER HOTLINE m FAX 


Digi Hygrometer & 
ite, 1 hermometer 


Features: * Large LCD 
; ¢ 12/24 hour clock 
=) * Internal/External temperature 
» sensor ¢ Humidity * Backlighting 
f ¢ 4 mode temperature alert 
(audible alarm), within range, 
out of range, high and low 
temperature * -50°C to +70°C 
¢ Max/Min memory * Sensor 
waterproof to 3m 


f Ideal for fish tanks, home 
F brew kits, cellars! 













6 x 9 250W, Titanium 
GUNMETAL line. 
The all in one approach 
to car audio! With infinite 
baffle optimised bass 
driver, featuring 
multilayered voice coil and 
long throw acoustic design. 
65mm midrange and 
25mm tweeter for crisp 
highs. Rated at 250W 
max. 4Q. impedance, 88W 
RMS, 60Hz-18kHz. 
ctory Price 
intr quick OR YOU 
WILL MISS O 


C 9366 Was $99 


UHF Learning 
Remote 


This learning 
remote can be 
used to combine 
several remotes or 
replace an old 
broken one. Suits 
things like garage 
doors, car or bike ; 
alarms, home | §30 | 
alarm, etc. Wide am 
operating freq. A 
side ait a Don't pay ~ be 
$48 elsewhere: 


hopping alarms 


PC Speaker System 
















Fantastic 3 piece multimedia sound system. 
Designed to add copious amounts of bass and 
crystal clear treble to your MP3 audio, CDs, 
games and DVDs. Consists of an adjustable 
subwoofer, and 2 way left and right satellites. 
Sub unit even has built in VU meter and volume 
control. 


— UP Your PC's audio with 
"S$ amazing 3 Piece System! 








D 0805 Was $69.95 


Sydney ° Melbourne « Perth 
Junior Wholesale Sales 


Altronics is looking for some bright electronic 
enthusiasts to fill junior positions in the above 
locations. Training will be provided for the 
successful applicants with the opportunity 
to progress within the company. 





You will be required to perform general 
administration, sales and warehouse tasks. 
You must possess an interest in electronics 

and a youthful, energetic disposition. 





If you feel you have the required qualities 
and are ready to join our dynamic team, 
please register your interest: 






Sydney: Melb: Perth: 
Peter Deeb Paul Zervaas Dean Stephens 
Phone: 








@ INTERNET 


1-300 797 007 1-300 789777 www.altronics.com.au 












































ire 


lat style oxygen Jame 


ee cable for 
superior 















and aluminium 





sound & low , steel, 1.6mm 
ise. Ideal J aluminium. 

lor hook- Great for making 
g up one-off project 
our hi-fi sys- chassis’ or 

em.102/0.12 strand. 50m panels. 


inimum at this price. 


W 2140 Was $2/m 


Colour Mini 
CCD Camera 


Housed ina 
sturdy metal 
housing 
incorporating a 
SHARP® sensor 
and inbuilt 
microphone. 
Specifications: 
Resolution 330 lines 
Light sens. 3 lux 
Viewing angle 70° 
Size 31 x 31 
Requires 9V supply (M 9236 $14.85) 


Audio Switchers 


A 3033: 
Allows 

a single 
amplifier 
input to be 
switched 
between 

2 line level 
sources such as CD 
players or tape decks. 
A 3036: Allows 4 stereo inputs to be 
connected to 1 stereo amp input. 

A 3050: Enables modern line level 
amps to be con- 
nected to phono 
level turntables. 


A 3050 Was $22.95 


Flameless 
Heatgun 


Reduces heatshrink 
quickly and easily 
without burning it. Also 
great for bending 
plastics or anywhere a 
flameless heat 
application is required. 
Features: 

* Piezo ignition * 750°C 
max temp * 20mI gas tank 
* Refillable ¢ All metal gas 
feed mechanisms ¢ Handy 
bench stand ¢ Deflector 
attachment for easy cable 
loom heatshrinking. 


T 2479 Was $89 


m EXPRESS 


Make your 









S 9052 Was $219 


A 3036 Was $19.95 





EF 


A 3033 Was $16.95 
















Overnight Delivery!" 


The Nibbler! 
Fantastic tool for 
cutting odd shaped 
holes in steel, plastic 


Suitable for 1mm 


custom project panels! 


T 2355 Was $20.95 





Don't risk 















Mat & 


se 





A high 
quality, rugged, 
anti-static mat with 2 
tool pouches and wrist 
strap. Also features a 
double jack so another 


wrist strap can be 
own 


Colour BULLET 
CCD Camera 


alii 


Compact, 
durable and fully 

sealed. Ideal for use outdoors . 
or in water prone areas. 

Supplied with adjustable 

bracket. Specifications: a 


Waterproof to 5m 
S 9135A Was $319 


Resolution 380 lines 
Requires regulated 


Light sens. 2 lux 
supply (M 9243 $19.95). 


Viewing angle 70° 

Size 22 x 61 
Huge 25A 
Lab Supply 


Manson 180 00) 


@ @: i 
Output voltage is 222 
adjustable ean 3 MR 
to 15 volts, at up to 25A. Includes 
digital volt & amp meters for precise 
adjustment, overload & over tem- 
perature protection. Ideal for R & D, 
service benches etc. 


3 to 15V @25A. 
Great for service techs 
or the serious enthusiast. 


Handy Toolkit 


Tools for hob- 
byists, on site 
service techs 
or enthusiasts 
Includes: 

* Side cutters 
¢ Long nose 
pliers 

¢ 6 Jeweller 
screwdrivers 

* Tweezers 

¢ Handle plus 
extension bar 
¢ 4 Sockets, 7, 
8,9 & 10mm 
° 9 bits, 2 
Phillips, 2 
Slotted and 5 star. 
All housed in a 
plastic fold up case. 








T 2170 Was $20.95 





m@ NO RISK 


14 day money 


Anti-Static 






pensive IC’s! 


plugged in. Dimensions: 
















Press in’ Peel | 
PCB Film 


Make your 
own PCB's 
and save a 

fortune! 


Ideal for making 
your own projects! 
Easy as 1,2,3: 

1. Photocopy/Laser print 
2. Iron onto PCB 


600s C50 3. Etch your board! 
Pack of 5 A4 ($345? 
T 4030 Was $44.95 sheets. Was $34.95 ABU@AY 


Colour IR Camera 







Compact, durable and fully 
sealed CCD camera. 
Ideal for use 
outdoors or in 
variable light 
conditions. Supplied 
with adjustable bracket. 
Specifications: 
Waterproof to 2m 
Resolution 380 lines 
Light sens. 2 lux 
Viewing angle 70° 
Size 360 x 48 
Requires regulated supply 
(M 9243 $19.95). 


Speaker & TV 
Mounting Brackets 






A great way 
to mount 
equipment 

in a games 


H 8060: Speaker mounting brackets for 
hi-fi or PA use. Base is adjustable from 
165-300mm and can hold up to 10kg. 
Angles 20° vertically and 180° 
horizontally. 

H 8105: TV mounting bracket, holds up 
to 30kg, 300 x 280mm base plate. 





H 8060 Was $35 MH 8105 Was $47.25 


32 Range DMM 
with Frequency Meter 


All the usual functions of 
a multimeter plus a 
frequency meter this unit 
is ideal for technicians or 
trades person's tool kit 


Features: ¢ Transistor 
tester * Capacitance up 
to 20yuF * Resistance up 
to 200MQ « Continuity 
/diode test * Temp 
measurement ¢ A mas- 
sive 20A DC current 
range * Frequency 
counter up to 20kHz. 
Includes thermocouple 
temp probe, rubber hol- 
ster with bench stand 
and UL approved test 
leads. 


DISPLAY! 


MA 


back guarantee’ 


ALL NEW MODEL! 


S 9138 Was $369 


SUPER LARGE 


Q 1066 Was $99 

































19 Range DMM 
with Hold Function 


3.5 digit multimeter 
with hFE transistor 
and diode test 
functions. Offers the 
features of expensive 
meters at a fraction of 
the cost. 


Features: 

¢ Data hold function 

¢ Low battery indicator 
* Continuity test 

* Current & voltage 
measurement 

¢ Diode and transistor TeRRPVamEcmicns 


test 
A/V 
Modulator 


Ideal for 
connecting CCD 
camera’s or new 
AV devices such 
as game 
consoles, DVD j 
playersetc.to =—= 
older televisions. AV, RF 
and power 
input cables 
provided. 
Requires 12VDC 
300mA supply (M 9271 $14.85) 
Can be set to VHF channel 0 or 1. 
















Soldering Irons! 
ALL NEW 
MODELS! 

E 


New release 
from Altronics! 
Perfect range of soldering irons 

for enthusiast, student or occasional 
electronic handyman! Wide range of 
wattages to suit just about any job! 
T 2485 is adjustable 


T 2401 25W (400°C) 
T 2405 40W (460°C) 
T 2409 60W (520°C) 
T 2485 30W (250-450°C) 


























Multimedia 


Headset 


Lightweight 
headset fitted 
with in-line 
volume 
control, 
adjustable 
padded 
headband 
and 
leatherette 
earpads. Fitted 
with 1.8m lead 
and 3.5mm 
stereo jack. Ideal 
for internet or 
multimedia 
applications. 
Electret 
microphone. 


(eig-r-1m (old 
internet 


re) ateyar=a 
calls! 


C 9024 Was $29.95 





















DON?T BECOME A CRIME STATISTIC: | 


Installing your own alarm or security system can save you a fortune and ensure the security of your home and family. 


6 Zone Home/Business ieee PIR Detector CCTV Monitor Sale 
Alarm System AAR 






The dual relay SAVE Security monitors are the ideal 
output is ideal OVER way to keep a constant eye on 
é F for triggering a 35%! — your home or business. 
This 6 zone system is ideal for most VCR as well as They can be easily hooked 
suburban homes. It is supplied in 2 parts. the alarm up to other security 
The main controller which consists of a system when accessories such as quad 
lockable steel cabinet housing the main an intruder is processors, switchers and 
board, power supply, backup battery and detected. multiplexers. 
field wiring connections. And the modern “eatures: S 9090 is a 2 channel switching 
design remote keypad for entry ways. This Excellent RFI ; unit with a 6 inch screen. 
controls the entire alarm system from a Immunity * White 





; 4 e S 9093 is a single channel S 
remote point. SAVE A TOTAL OF $89.10! light Immunity | $40 | unit with a 10” screen. 
: - * Insect-proof . Sta 
rage P hous) S 5307 S 9095 is a 4 channel switching 
ouenng ; unit with a 12” screen. 
* Temperature compensation 
* Self-testing software * Tamper 
protection * Dual relay output 
* Includes unique corner mount 
mounting bracket * Adjustable 
coverage area 





Features: * Separate keypad and control units » Programmable ALL MODELS ARE B&W 
master code, client code and 8 user codes ¢ 6 zones » Full memory 
of alarm events ¢ Provision for 3 keypads * Connection for remote 


siren and strobe Battery backup option « 12 month warranty. 




























Shai orthe at Digts! S 9090 6” 2 Channel $129.50 
BONUS OFFER ; boi eras bate 
Every S 5260 includes a free S 5075 backup battery Signal Anaiysis virtually Sa SS Chena! sundae 


and M 9325 Plugpack (Valued at $49.10). eliminates false $ 9095 12” 4 Channel $299.00 
triggering! 


Camera Switcher Kit 





























Remote Touch Plate .--<--=75 


Multi-Power Supply Kit Sinngias I Altronics Kits feature: 4 


(SC ‘April 2002) 
An 









i ked ! 
‘ Solder mas 
inexpensive, (SC ‘Jan 2002) 1°" pca’s 
but very Replace that old i 1 
flexible bench (sc fashioned light 1" Silkscreened to 
top power — June ‘0 1) — dimmer with a aid cokanro : 
supply. Ideal for R&D . A 4 way audio / video modern touch plate t (on larger PCB's 
Features: Six selectable switching unit allows [ASSAcAESSESS dimmer. Features: [SUMS « pre-punched J 
steps- +3,5 ,6 ,9, 12 & 15V one monitor to switch between up to 4 Slimline appearance « Soft start for lamp | ned | 
; , * Last dimming setting restored when and scree! 
DC * Use 9-15V range at the cameras. Features: ¢ Variable switch rate ast dimming setting restored when ry panels! 
same time as 3-6V range Channel indicators * Pause button ¢ Audio switched on * Remote control operation \ a 
* Independent load switching * Regulated rails & video inputs * 9 -12VDC operation * RFI suppression * 200W power —— = 


70OW Amplifier Kit Auto Ammeter Kit Headphone Volume Battery Guardian 




























(SC March 2002) (SC June Controller Kit Kit 

Based on a Philips 2002) 

TDA1562Q IC, this An ammeter kit econ bend _ (SC May 
compact amp is essential for level amplifier kit a 2002) Stop 
module can monitoring your ri rend car fridge 
deliver 70W cars electrical rom running 
max (36W RMS) system and headphones. your battery flat. 


into 4 ohms battery. A programmed PIC Coupe Features: 10A rating * Low power 


| 5 
Features: 12V chip allows for much wonine on yar PG consumption * Cutout 


| 48° | 
sea d card or list ae pi ate : 
DC power input [RSEUAIESESES easier kit production S745 Puniens pores va [$4 9-95] alarm * LED indication of $4.7-95 | 
* Frequency response 28Hz to 55kHz and simplified circuit. K 4336 level you prefer, K 5506 cutout * Automatically K4 

* Low distortion, typically 0.2% » Easy re-connects battery power 

to build 


y . ta gerd = 
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Phone 1-300 797 007, Fax 1-300 789 777 ? 
ry NE SB, 3 Th . | MAIL ORDERS C/- P.O. Box 8350 Perth Business Centre, W.A. 6849 op 
ss ih sea 5 OD mr i 

PERTH Altronics 1-300 797 007 MELBOURNE TECS 1300 658 327 ADELAIDE Aztronics (08) 82126212 
| KELMSCOTT Electronix Mart (08) 94954433 BLACKBURN TECS (03) 98777071 BRIGHTON Force Electronics (08) 83770512 

ALBANY Leading Edge Hi-Fi (08) 98412077 CLAYTON TECS 03) 95629501 ENFIELD Aztronics (08) 83496340 
| BUNBURY Leading Edge Hi-Fi (08) 97216222 COBURG TECS (03) 93837511 HOLDEN HILL Force Electronics 08) 82617088 

ESPERANCE Esperance Comm. (08) 90713344 CROYDON Truscott Electronics (03) 97233860 WOODVILLE STH. Force Electronics (08) 83471188 
- QLD DANDENONG V & P Electronics (03) 97064337 PORT LINCOLN Bassham's TV & Comp. (08) 86830075 
' BRISBANE Delsound PL (07) 38396155 HUNTINGDALE Rockby Electronics (03) 95628559 S| 
| BOWEN HILLS Prime Electronic Comp. (07) 32527466 NUNAWADING Semtronics (03) 98733555 SYDNEY David Reid Elect. (02) 92671385 
_ UNDERWOOD David Hall Electronics (07) 38082777 PRESTON Preston Electronics (03) 94840191 FLEMINGTON Prime Electronic Comp. 02) 97461211 
SOUTHPORT Prime Electronic Comp. (07) 55312599 ROWVILLE Supplytronics 03) 97645011 SMITHFIELD Chantronics (02) 96097218 
- CAIRNS Pentacom (07) 40321710 BALLARAT Wiltronics (03) 53342513 VILLAWOOD Superb Electronics (02) 97557666 
| MACKAY Stevens Electronics (07) 49512246 BENDIGO PCB Electronics 03) 54444044 NOWRA Haven Electronics (02) 44215552 
| ROCKHAMPTON Access Electronics (07) 49221058 GEELONG Academy TV (03) 52481621 GUNNEDAH Protronics (02) 67422110 
| LONGREACH Access Electronics (07) 46580500 WODONGA Exact Computers & Electronics (02) 60565746 NEWCASTLE PDC Group Pty Ltd. 02) 49562562 
| CLONCURRY Access Electronics (07) 47422590 WONTHAGGI Raneye Pty Ltd 03) 56724774 PORT MACQUARIE John Fettell 2-Way Radio (02) 65811341 
| HERVEY BAY Keller Electronics (07) 41283055 \T WOLLONGONG Newtek Electronics (02) 42271620 
| MAROOCHYDORE All Electronic Supplies (07) 54436119 ALICE SPRINGS Central Communications (08) 89522388 Vimcom Electronics (02) 42284400 
| MOUNT ISA Outback Electronics (07) 47433475 TAS NEW ZEALAND 
_ MARYBOROUGH Keller Electronics (07) 41214559 HOBART Active Electronics (03) 62310111 CHRISTCHURCH __Elstronics +64 3343 4475 












_ TOWNSVILLE Solex (07) 47754522 LAUNCESTON 


Active Electronics (03) 63347333 
























CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 





readers are welcome and will be paid for at standard rates. 


Motor speed control 
with protection 


This DC motor speed controller pro- 
vides compensation for the voltage 
drop in the armature circuit. Voltage 
drop in the armature circuit is mostly 
responsible for the poor low speed 
running characteristic of small mo- 
tors. This characteristic is most no- 
ticeable at start up and when running 
at low speed driving a varying load. 
Small motors can have an armature 
resistance of less than one 1 to sev- 
eral tens of Ohms. 

From DC electric motor theory: 
Vin = Vp + TaRa 
where V,, is the applied voltage; Vj is 
the back-EMF generated by the arma- 
ture, proportional to the speed; I, is 
the current in the armature circuit; 
and R, is the armature resistance. 

When a motor is running without a 
load, it will draw only a small current 
and so I,R, will be small. Conversely, 
its speed will be high and so Vy will 
be high as well. When the motor is 
loaded, it draws more current and so 
I,R, will be increased. The speed will 
therefore reduce and so will Vp. 

For a given motor speed, the ap- 
plied motor voltage must be increased 
to compensate for the increase in I,R,. 
This circuit can perform this task. It 
works as follows. The speed setting 
control VR1 adjusts the base voltage 
of Q1 to set the current flow in resis- 
tors R2 & R3. The voltage across R3 is 
applied to the base of the compound 
transistor comprising Q5 & Q6 and 
this drives the motor. 

Q2, Q3 and VR2 provide compen- 
sation for the armature voltage I,Rg. 
The motor current flows through Q6 
and its emitter resistor R8 and the 
resulting voltage is applied to the emit- 
ter of Q3 to be reflected at the emitter 
of Q2 and applied to trimpot VR2. 
Varying the resistance of VR2 thus 
changes the voltage across R8. 

This means that the voltage across 
R3 has two components, the speed 
setting from VR1 and the speed com- 
pensation from VR2. 
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VR2 must be adjusted to provide 
the correct amount of compensation 
otherwise the motor will surge or stall 
whenever a load is applied. 

VR3 sets the maximum current, to 


ever, if your motor and 
cable capacitance is large, 
surging (instability) may 
occur. C1 can be in- 
creased to compensate. 


protect the speed control circuit or Q6musthavea heatsink. 
the motor itself from excessive load. For motors with less 
Before adjusting VR2, make sure than 6Q. armature resist- 


the wiper of VR3 is at OV. Then adjust 
VR1 to run the motor slowly, say about 
200 RPM. Load the motor by pinching 
the motor shaft with your fingers. Now 
adjust VR2 so that the motor runs 
smoothly without stalling or surging. 
Depending on the motor, speeds of 60 
RPM under varying load should be 
easily achievable. 

C1 gives the circuit stability. How- 


ance, change R8 to 19. 
If the armature resist- 
ance is greater than 
20Q, change R8 to 4.7Q. 
A value of 2.2Q suits 
motors in between. 

VR3 is adjusted to limit the current 
as desired. 

Duncan Graham, 

Hamilton, NZ. 





For broadcast, audiovisual and film industries 
Wide bandwidth, high output and 
unconditional stability with hum-cancelling 
Circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC 


High resolution 1in/2out VGA splitter. 


Five identical Video and Stereo outputs 
Comes with 1.5m HQ cable and 12V 


plus h/phone & monitor out. S-Video & 
Composite versions available. 
Professional quality. 


supply. Custom-length HO VGA 
cables also available 


Check our NEW website for latest prices and MONTHLY SPECIALS 


www.questronix.com.au Email: questav@questronix.com.au 
Video Processors, Colour Correctors, Stabilisers, TBC’s, Converters, etc. 


All mail: PO Box 348, Woy Woy NSW 2256 
Ph (02) 4343 1970 Fax (02) 4341 2795 
Visitors by appointment only 
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The circuit uses an IR sensor to pick up the reflected light from two IR LEDs, plus two CMOS 7555 ICs (IC2 & IC3) to 
debounce the incoming signal and provide timing. Switch S2 is used to select between toggle on/off operation, timed 
operation & “press switch” operation (see text). 


Magic wand for 
3-way control 


This was devised to enable handi- 
capped children who lack manual 
dexterity to operate electrical toys. 


PESSESSESSESSES SESS ISS SES SESS POI OSSE 


i AND WINE 


£ As you can see, we pay good money for 
£ each of the “Circuit Notebook’ contributions 
published. But now 
$ there's an even better 
# reason to send in 
your circuit idea: 
$ each month, the 
¢ best contribution 
4 published will 
€ win one of 
& these superb 
$ Wavetek Meterma 
4 85XT true RMS 
£ multimeters - valued 
% at around $380! 
£ So don't keep that 
€ brilliant circuit secret 
% any more: send it to 
4 SILICON CHIP and 
¥ you could be a winner! 


data ta! 















£ Contributions must be your own original work or a 
Z major adaptation and not published elsewhere nor 
g submitted for publication elsewhere. SILICON CHIP’s 

decision is final. 
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No doubt it could have many other 
applications. 

A wave of the hand or a “magic 
wand” over the box can operate the 
relay in three ways: 

(1) as a toggler — one wave on, next 
wave off; 

(2) as a timer — one wave turns it on 
for a set time; 

(3) as a press switch — hold the 
wave over the sensor and the relay 
stays closed. 

The circuit depends on infrared 
sensor IC1 which sends a coded 
signal through two IR LEDs 1 and 2. 
IR light from these LEDs is reflected 
by a wand or hand back on to the 
sensor and this causes its output at 
pin 2 to go low. 

This “low” is connected to two 
7555 timers (IC2, IC3) and to PNP 
transistor Q1 which is used as an 
inverter. Selector switch S2 deter- 
mines which of these three devices 
is connected to transistor Q2 which 
drives relay RLY1. 

IC2 is a short time monostable to 
debounce the incoming signal and 
toggle IC4, a 4013 flipflop. Its out- 
put at pin 1 goes high and low on 
alternate input pulses. This is op- 
tion 1. 

IC3 is another monostable to give 
arelay closed time of about 16 sec- 
onds. This time can be varied by 


changing the associated resistor and 
capacitor. This is option 2. 

In the third switch position, the 
inverted low from Q1 becomes a 
high and operates the relay for as 
long as the hand is held over the 
sensor. 

A wave can be quite fast and 
about 10cm above the sensor, on 
each side of which is one IRLED — 
about 13mm away. The sensor is 
from RS Components (Cat 564-396) 
and the relay is from Jaycar — a 
500Q reed relay (Cat SY-4030). 

The wand must be white and 
about 15mm in diameter. A rolled 
up sheet of A4 paper works well. 
The LED in series with the relay 
indicates when the relay is operat- 
ing. 

If your selector switch does not 
short circuit the contacts when be- 
tween positions — ie, it is a “break- 
before-make” type — then you can 
omit diodes D4-D6. The IRLEDs 
should be mounted in bezels to pre- 
vent leakage of IR light to the sen- 
sor. 

The 330nF capacitor is a supply 
bypass for IC1 and should be as 
close to the sensor as possible. Be- 
cause the signal is coded, the cir- 
cuit is immune to ambient light. 

A. J. Lowe, 

Bardon, Qld. ($45) 
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4x 1N4004 


Automatic tape control 
for display stand 


This circuit controls an auto- 
reverse Walkman cassette player, 
via the relay in a standard security 
light unit (about $20 from Kmart). 
These units are unsuitable for con- 
nection to inductive loads, so to 
overcome this and still maintain 
isolation from the AC supply, it is 


Filter reduces supply 
ripple by 40dB 


This circuit reduces noise and rip- 
ple voltage by 40dB over the 100Hz to 
20kHz audio range. It provides a clean 
source of 5V power for driving audio 
circuits in portable applications such 
as cellular phones and multimedia 
notebook computers. Most linear regu- 
lators reject noise only up to 1kHz or 
so, which can be inadequate in many 
applications. 

When operating, the circuit acts as 
a wide bandwidth buffered voltage 
follower (not a regulator) whose DC 
output level is 7% below the input. 
R1 and R3 form a voltage divider that 
provides the 7% attenuation while C4 
provides filtering. The op amp’s small 
input bias current (25nA typical) al- 
lows large resistor values for R1 and 
R3, yet limits the maximum DC error 
to only 20mV. The result is a low-pass 
filter with a 2Hz corner frequency and 
20dB of attenuation at 20Hz. 
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arranged so that the sensor’s relay 
activates a pair of NE2 neons with 
integral resistors. 

These are encased with an LDR 
in heatshrink tubing. The LDR 
switches on transistor Q1 which 
activates the relay. This in turn 
switches the supply to the cassette 
player which is left with the Play 
button permanently activated. A 
second set of relay contacts pro- 








The physical layout can be very 
small: one SOT23 transistor, one 
uMAX (shrink SO-8) op amp and a 
few passive components. The largest 
capacitor is 10pF and the resistors can 
be 0.1W or surface mount 0805 size. 

Because the op amp’s common 
mode input range extends from rail to 
rail, its non-inverting input can sam- 
ple the output voltage directly. The op 


12V RELAY 





GND 


vides a 12V supply to an audio 
amplifier, fed with the signal from 
the Walkman. 

The duration of operation is set 
by the adjustment provided on the 
movement sensor which is also set 
for daylight operation. Two LM317 
adjustable regulators provide the 
+12V and +3V supply rails. 

Max Walker, 

Blackburn, Vic. ($30) 


Vout 
© 0.93 x Vin FILTERED 
(1A MAX.) 


amp’s supply voltage is filtered by R2 
and C5, providing lower output im- 
pedance and better power supply re- 
jection for the op amp at high frequen- 
cies. This filter’s 300Hz rolloff aug- 
ments the op amp’s PSRR (already 
impressive at 110dB). 

A similar article appeared in the 
January 18, 1996 issue of EDN maga- 
zine. 
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Using Linux to Share 
an Optus Cable 








Modem Internet Connection 


Pt.3: masquerading modules & a firewall 


In this article, we show you how to load various modules that 
are required for effective Internet access, along with a simple yet 
effective firewall. We also tell you what you need to do to 
connect a cable modem to Telstra Bigpond Advance instead of to 


Optus CableNet. 


By JOHN BAGSTER 


In order to effectively use your Linux box as a gate- 
way, you need to set the machine up so that it loads 
some “masquerading modules” on start-up. In addition, 
you need to set up a firewall so everything is secure. 
After all, you don’t want someone breaking in and 
taking over! 

We'll get to our firewall shortly. Let’s deal with the 
masquerading modules first. 

The various masquerading modules are required so 
that the gateway correctly forwards IP packets for 
various Internet utilities on the client machines. Basi- 
cally, these modules work with IP masquerading (or IP 
forwarding) so that it looks as though everything that’s 
forwarded to the Internet is coming from a single 
machine — ie, the Linux box. 

This is done by translating IP addresses from the local 
network into a valid Internet IP number before relaying 
the packets out onto the Internet. At the same time, IP 
masquerading translates any incoming packets into 
local addresses before forwarding them to the client 
machines. 

It’s all really something of a masquerade because the 
real IP addresses of the clients are hidden — hence the 
name “IP masquerading”. 

IP masquerading (forwarding) is carried out using a 
program called “ipchains” and this is also used to create 
the firewall rules. Recent versions of Linux also include 
an updated replacement for ipchains called iptables 
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(although ipchains is still included). The firewall 
described here is based on ipchains (since this is used 
by default with RedHat 7.0) but both are supported in 
system startup, so you could use iptables if you want. 

Note, however, that the commands for iptables are 
different. The differences are well documented in 
manual pages if you wish to convert the firewall to 
iptables. 


Loading modules 


In most cases, the firewall rules and the rules to load 
the various module are all in one script — ie, the firewall 
script. However, in this case, they have been separated 
into two scripts so that the firewall can be enabled 
before networking is enabled. Note that this not only 
applies to a cable modem connection — it is equally 
applicable to a dial-up modem. 

There are quite a few masquerading modules for 
Linux, most of which are optional for audio, instant 
messaging, and various games, etc. Basically, you only 
need to load the modules that you require. This is 
roughly similar to selecting which options you want 
when you install Windows. 

OK, so how do we ensure that these modules are 
loaded at start-up? The answer is that we use a file 
called re.local which RedHat Linux stores in the /etc/ 
rc.d folder. This file is the last thing executed at start-up 
and you can add your own commands to it. 
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Masquerading script: /etc/rc.d/rc.modules 


#!/bin/bash 
# 
# rc.modules 





# rc.modules should be called via rc.local 














# Load powerswitch so Linux will shutdown neatly when switched off. 
# Only works with ATX power supplies. Uncomment the following line and modify to suit 
# 

#/sbin/insmod /lib/modules/3rdparty/powerswitch.o 





# Load all required IP masquerading modules 
# Uncomment the modules you need. 


/sbin/depmod -a 





# Supports the proper masquerading of FTP file transfers 
/sbin/modprobe ip_masq_ftp 











# Supports the masquerading of RealAudio over UDP. 
# Without this module, RealAudio WILL function but in 

# TCP mode. This can cause a reduction in sound quality 
#/sbin/modprobe ip_masq_raudio 


# Supports the masquerading of IRC DCC file transfers 
#/sbin/modprobe ip_masq_irc 













# Supports the masquerading of Quake and QuakeWorld. 
# This module is for multiple users behind a Linux gateway. 

# If you are going to play Quake I, II, and Ill, use the second one. 
# Quake | / QuakeWorld (ports 26000 and 27000) : 
#/sbin/modprobe ip_masq_quake 

# Quake I/II/II| / QuakeWorld (ports 26000, 27000, 27910, 27960) : 
#/sbin/modprobe ip_masq_quake 26000,27000,27910,27960 





# Supports the masquerading of the CuSeeme video conferencing software 
#/sbin/modprobe ip_masq_cuseeme 





# Supports the masquerading of the VDO-live video conferencing software 
#/sbin/modprobe ip_masq_vdolive 





You could put all the module loading commands 
directly into the re.local file and that would work 
without problems. However, it’s far neater to have the 
commands in a separate file and then call this from /etc/ 
rc.d/rc.local (we’|l show you how shortly). We’ve called 
this separate file rc.modules and placed it in the /etc/ 
re.d folder. 


The rc.modules file 


OK, let’s take a look at the /ete/rc.d/re.modules file 
that you need to create. You can either download this 
file from the SILICON CHIP website or type it in on your 
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Linux box using a text editor. The file is shown in the 
accompanying panel and contains the common mas- 
querading modules that you might need. However, most 
of these have been commented out by placing a “#” at 
the beginning of their command lines. 

All you have to do is “uncomment” the modules that 
you need by removing the relevant “#” symbols. 

The various lines in the re.modules file are all self- 
explanatory except for the “powerswitch” line. To 
explain, Powerswitch is a nifty little utility that shuts 
down Linux properly (and switches the PC off) when 
you press the power switch on the system case — pro- 
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Firewall rules: the cablefirewall.simple script 


#!/bin/bash 

# 

# cablefirewall.simple 

# run this to set up the rules, then run 

# /etc/rc.d/init.d/ipchains save 

# to save the rules to be used every time the machine is started 


# modem interface (change to suit) 
MODIF="eth1" 


# local network (change to suit) 
LOCNET="192.168.0.0/24" 


# =======>===>====>===>=>=============-—55—=55555555>55>5=555=55==5================== 
# blocking rules for the input, output, forward chains respectively 
Iblock="DENY" ; Oblock="REJECT" ; Fblock="DENY" 


# Flush all existing rules and remove any user defined chains 
/sbin/ipchains -F ; /sbin/ipchains -X 


# loopback and local interfaces are OK on input and output 
/sbin/ipchains -A input ! -i $MODIF -| ACCEPT 
/sbin/ipchains -A output ! -i $MODIF -| ACCEPT 


# set policies to block everything 
/sbin/ipchains -P input $lblock 
/sbin/ipchains -P forward $Fblock 
/sbin/ipchains -P output $Oblock 


# masquerading timeouts 
/sbin/ipchains -M -S 7200 10 160 


SE 
# input chain: 


# block and log modem interface claiming to be local network (IP spoofing) 
/sbin/ipchains -A input -i $MODIF -s $LOCNET -I -j $lblock 


# allow return tcp packets (those not requesting a connection) 
/sbin/ipchains -A input -p tcp -i SMODIF ! -y -| ACCEPT 


# allow incoming tcp ftp-data connections (for outgoing active ftp) 
/sbin/ipchains -A input -p tcp —sport ftp-data —dport 1024:65535 -i $MODIF -y -| ACCEPT 


# allow all udp and icmp in 
/sbin/ipchains -A input -p udp -i $MODIF -| ACCEPT 
/sbin/ipchains -A input -p icmp -i $MODIF -| ACCEPT 


# uncomment to reject and log anything else (required since policies can’t log) 


# the policy is the same so leave this line commented out if you’re not logging 
#/sbin/ipchains -A input -I -j $lblock 


# output chain: 


continued next page... 
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Cablefirewall.simple - continued 


# allow everything except local network traffic out to the modem 
/sbin/ipchains -A output -i $MODIF ! -s $LOCNET ! -d $LOCNET -j ACCEPT 


# set delay and throughput times if using a dial-up modem (ppp interface) 
# these are not to be used if using a network card (cable modem) 

if [| SMODIF == “ppp”* J] 

then 


# set minimum delays 
for p in www ssh telnet ftp pop3 smtp ; do /sbin/ipchains -A output -p tcp —dport $p -t 0x01 0x10 ; done 


# set ftp-data for maximum throughput 
/sbin/ipchains -A output -p tcp —dport ftp-data -t 0x01 0x08 
fi 


# reject and log anything else (required since policies can’t log) 
# the policy is the same so comment this line out if you’re not logging 


/sbin/ipchains -A output -! -j| $Oblock 


# forward chain: 


# Masquerade from local network to anywhere on the modem interface 
/sbin/ipchains -A forward -i $MODIF -s $LOCNET -j MASQ 


# all other forwarding is blocked and logged 


# the policy is the same so comment this line out if you’re not logging 


/sbin/ipchains -A forward -l -j $Fblock 


vided you have an ATX power supply, that is. 

It’s just the shot if you intend operating your Linux 
gateway without a mouse, monitor or keyboard. 

The powerswitch module does not come with the 
Linux distribution. If you intend to use it, you can 
download it from http://deadlock.et.tudelft.nl/~joris/ 
powerswitch/ and install it as described in the instruc- 
tions (more on this next month). In this case, the 
powerswitch.o file was placed in the /lib/modules/ 
3rdparty folder (you will have to create this). 


Modifying rc.local 


You now have to modify /ete/re.d/rc.local so that it 
calls the rc.modules file during start-up. The start of the 
rc.local file initially looks like this: 


#!/bin/sh 
# 


# This script will be executed ‘after’ all the 

# other init scripts. 

# You can put your own initialisation stuff in here if 
# you don’t want to do the full Sys V style init stuff. 


if [ -f /etc/redhat-release ]; then 


All you have to do is edit it to add a call to the 
/etc/rc.d/rc.modules file, so that it looks like this: 
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#!/bin/sh 

# 

# This script will be executed *after* all the 

# other init scripts. 

# You can put your own initialization stuff in here if 
# you don’t want to do the full Sys V style init stuff. 


/etc/rc.d/rc.modules 
if [ -f /etc/redhat-release ]; then 


Setting up a firewall 


Once re.modules is set up, your Linux gateway is 
complete except for a firewall. The one described here 
offers good security while not compromising access to 
the Internet. It is about as simple as you can get and is 
easy to set up. 

We’ll look at how the various firewall rules operate 
first, then give the firewall script and describe how it 
works. 

RedHat has a start-up script called /etc/re.d/init.d/ 
ipchains (not to be confused with the /sbin/ipchains 
program). This is run before networking starts and loads 
a saved set of firewall rules. Furthermore, to save a new 
set of rules, you simply run the firewall script and then 


type: 
/etc/rc.d/init.d/ipchains save 
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Once you’ve done that, the firewall is automatically 
set up before any networking each time you start the 
Linux PC. This not only gives you full security but also 
saves you from having to manually modify or add any 
start-up scripts yourself! 

To reload your saved rules you can type: 


/etc/rc.d/init.d/ipchains start 


and the previously saved rules are restored! Conversely, 
to remove all rules, you type: 


/etc/rc.d/init.d/ipchains stop 


This flushes all rules and removes all user-defined 
chains, thereby disabling the firewall. However, this 
will leave your PC wide open to attack, so it is not 
recommended. 

On the other hand, typing 


/etc/rc.d/init.d/ipchains panic 


does the opposite — ie, it denies everything (including 
local network traffic). Don’t do this from a local telnet or 
ssh connection — if you do, you will be stuck and will 
have to recover from the console! 


Firewall rules 


The firewall consists of three basic sections, called 
“chains”: an input chain, an output chain and a for- 
ward chain. They can be applied to each network card 
in the Linux PC but all we are really concerned about 
here is the network card connected to the cable modem 
(no restrictions are usually applied to the local network 
card, although they could be if required). 

The input chain covers anything coming in from the 
Internet. This is the one that the restrictions usually 
apply to, as you do not have any control over who or 
what is trying to gain access to your PC. The output 
chain covers anything being sent out to the Internet. 

The forward chain is used to transfer packets from the 
input chain of your local network card to the output 
chain of your modem network card (ie, to send stuff 
from your Linux PC or one of your Windows PCs to the 
Internet), Anything coming back from the Internet (ie, 
reply packets) is simply transferred directly from the 
input of the modem card to the output of the internal 
LAN card. 

A fourth type of chain is one you create yourself. This 
is effectively a subroutine, for want of an analogy, and 
would normally be used if you want to apply the same 
set of rules in more than one place. 

Note that in ipchains, the forward chain comes from 
the input chain and goes to the output chain. This 
means that the forward chain does not usually require 
any specific blocking rules. Conversely, in iptables the 
forward chain does not traverse the input or output 
chains at all. As a result, it requires similar security to 
the output chain. 

All chains can be told to DENY (DROP in iptables) or 
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REJECT something. The difference between the two is 
that REJECT returns an error message (so the hacker 
knows what has happened) while DENY does not return 
any messages. This means that DENY is ideal for use 
with the input chain as hopefully potential crackers will 
give up if they get no response at all. 

Another option is called ACCEPT, which means to 
allow something through. This is not normally used in 
the forward chain. Instead MASQ is used, which 
instructs the chain to change the internal network 
addresses to the external (eth1) address. 

The input, output, and forward chains also have a 
thing called a “policy”, which is simply what to do 
when all else fails. By contrast, user defined chains do 
not have a policy — they simply return to the point they 
were Called from. 

For a detailed description on ipchains (with lots of 
examples), go to the following Internet site: 
http://www.tldp.org/HOWTO/IPCHAINS-HOWTO.html 

To find out how iptables works, you can go to: 
http://www. linuxguruz.org/iptables/howto/iptables- 
HOWTO.html 


How the firewall works 


OK, let’s now take a look at the firewall rules listed 
here in cablefirewall.simple. We'll start from the top 
and describe what each rule does: 

First, MODIF="eth1" is a variable that defines the 
network card your cable modem is connected to. 
Change the eth1 to ethO if required, or to pppo if you are 
using a dial-up modem. 

The reason for using a variable is that you can change 
it here and then all later references to $MODIF will refer 
to the correct network card. This saves you from having 
to change it throughout the whole script. 

Similarly, LOCNET="192.168.0.0/24" refers to your 
internal network. The /24 means the same thing as 
/255.255.255.0 

Iblock="DENY" ; Oblock="REJECT" ; Fblock="DENY" 
are three statements on one line (hence the semicolons). 
You can change the DENYs to REJECTs and visa versa if 
you want. I have used DENY for the input (so crackers 
get no indication) and REJECT for the output so users on 
the internal network are warned of any problems with 
outgoing traffic. 

Next any existing firewall rules are removed by 
flushing all existing rules and any user-defined chains. 

The local and loopback networks are allowed for both 
input and output, so the loopback (required for internal 
Linux use) is enabled as quickly as possible. The local 
network is allowed to do anything, the theory being that 
users on your internal network are friends, not enemies! 
This is done by allowing everything except the cable 
modem interface (the “!” means “anything but”). 

Next, the policies for all three chains are defined to 
deny or reject everything. The following masquerading 
timeouts are standard values which are used every- 
where. 

The input chain is where we stop crackers getting in. 
Here, crackers who are devious enough to supply an 
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Connecting To Telstra Bigpond Advance 


Unlike OptusNet cable, Telstra Bigpond Advance 
requires a login script for full Internet access. Under 
Linux, this login script is called bpalogin and several 
readers have asked for further information on how this 
is installed. Although we haven’t tested it, the following 
procedure should work: 


(1) Go to http://bpalogin.sourceforge.net/, then click 
the “Download BPAlogin” link and select the download 
you require - eg, “RedHat Linux RPMs v2.0”. The 
bpalogin-2.0-1.i386.rpm file that’s download is about 
170Kb in length. 


(2) Copy this file to the Linux PC and install it by typing: 


rpm -i bpalogin-2.0-1.i386.rpm 


This creates the following files and directories (as 
shown by rpm -q -p -I bpalogin-2.0-1.i386.rpm): 


/etc/bpalogin.conf 
/etc/rc.d/init.d/bpalogin 
/usr/doc/bpalogin-2.0 
/usr/doc/bpalogin-2.0/COPYING 
/usr/doc/bpalogin-2.0/CREDITS 
/usr/doc/bpalogin-2.0/INSTALL 
/usr/doc/bpalogin-2.0/README 
/ustr/sbin/bpalogin 


(3) Open /etc/bpalogin.conf in a text editor and 
change the following two lines (near the top of the file): 


username yourname 
password yourpass 


internal IP address to try to get through are stopped. 

Now the important one. Anybody trying to break in 
must be stopped but you have to be able to get stuff back 
from the Internet yourself. The next line achieves this 
by allowing TCP traffic that is not a connection (ie, it 
allows return packets). 

One problem with this is that when you download 
data using FTP, it requires a connection! So the next 
line defines a rule that allows FTP data connections 
only. 

Next we allow UDP and ICMP packets in. UDP is 
used by DHCP and DNS, while ICMP is used for error 
messages, pings, etc. This does mean that crackers can 
ping the PC but it is possible to prevent this by setting 
up several ICMP rules, to be selective. 

The last input chain rule blocks and logs anything 
else, so you can check who or what is trying to break in. 
This is only required if you want to log any blockages. 
Since the only thing being blocked is TCP connections, 
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You obviously set “yourname” and “yourpass” to 
whatever your Bigpond Advance user name and 
password are. 

| notice that the file is set to -rwx and is owned by 
root, so it already is protected against unwanted 
peaking. 

The start of the file looks like this: 

# Default debug level is 1. Values range from 0-2 
# with 0 being silent 

# All information goes to the syslog. 

debuglevel 1 


# The user name you have for your BPA account 
username yourname 


# Your BPA password 
password yourpass 


Note that there is also a /etc/rc.d/init.d/bpalogin start- 
stop script. Now type: 


chkconfig --list bpalogin 


This shows that the rpm installation sets the startup 
and shutdown as follows: 


bpalogin 0:off 1:off 2:off 3:0n 4:0n 5:on 6:off 


This means that after editing /etc/bpalogin.conf, you 
can start bpalogin either by restarting Linux or by 


typing: 


/etc/rc.d/init.d/bpalogin start 





which you should never allow anyway, this line is 
commented out. 

If you do want to log TCP blockages then remove the 
“#” from the start of the line. 

The output chain is a lot simpler. Everything is 
allowed out to the cable modem, except internal IP 
addresses. This is a simple safeguard in case you make a 
mistake configuring any of the services on your local 
network. 

Next are some delay rules which only apply to a dial- 
up modem (delays are optimised for a network card by 
default). A test is done for the external interface being 
ppp* (ie, a modem). 

The last thing is to block and log everything else. 
Since the output chain policy is to block, you can 
remove this if you do not want to log anything but that 
would not be a good idea. Anything logged here will be 
something you will need to fix. 

The forward chain is also quite simple and has just 
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two rules. First, internal IP addresses are changed 
(masqueraded) to the cable modem’s IP address. Every- 
thing else is then logged and blocked. Again, if anything 
is logged here, it will be a problem you need to fix. 


Making the firewall work 


To get the firewall rules up and running, you must 
have IP forwarding enabled as described in Pt.1. The 
local and cable modem networks will also be up and 
running at this stage. Note, however, that this means 
that the PC is wide open to attack, so have the firewall 
ready to roll if you are starting with the cable modem 
plugged in. 

Actually, only the local network needs to be up for IP 
forwarding to be enabled, so a better scheme would be 
to unplug your cable modem before starting the PC. In 
fact, this is the recommended method as it will keep 
you safe while you install the firewall. 

You can either type cablefirewall.simple in yourself 
or, better still, save yourself the hassle by downloading 
the script from the SILICON CHIP website at: 
www-.siliconchip.com.au 

It doesn’t really matter where you save it since it is 
only run once to initially set the rules up before they are 
saved (see below). However, /usr/local/bin is probably 
as good a place as any to store the firewall script. 

It’s then just a matter of running the script to activate 
the rules. You do that by typing: 


/usr/local/bin/cablefirewall.simple 
Note that if you have the cable modem unplugged, 


this script will take a while to run but it will get there. 
Follow this by typing: 


subscribe & Get This FREE!" 





/etc/rc.d/init.d/ipchains save 


This command saves the firewall rules so that they 
are now automatically invoked on system startup, 
before networking is enabled. This gives you full secu- 
rity. 

By contrast, if /etc.rc.d/cablefirewall.simple was 
called from /etc/rc.d/rc.local, then the networking 
would be up long before the firewall was. And that 
could create security problems. 

The interesting thing here is that the saved rules will 
be restored before IP forwarding is enabled without a 
problem. However, trying to set the rules via 
cablefirewall.simple without IP forwarding enabled 
won't work! Note that this isn’t a problem with 
cablefirewall.simple — it’s simply the way ipchains 
works. 

Assuming that you unplugged your cable modem for 
security, you can now plug it back in and type: 


ifup eth1 


This will start the cable modem network. Don’t forget 
to use ethO instead of eth1 if this is the cable modem 
interface. 

And that’s it. If you’ve followed all the instructions so 
far, you will now have a working Internet gateway, 
firewall, DHCP server and DNS server. 

In Pt.4, we will describe a script to enable easy 
viewing of any firewall logs and show you how to run 
your Linux box without a screen or keyboard, including 
shutting it down via the power switch (if it has an ATX 
power supply). We'll also briefly discuss a few security 
safeguards. sc 
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THAT’S RIGHT! Buy a 1- or 2-year subscription to SILICON 
CHIP magazine and we’ll mail you a free copy of “Electron- 


ics TestBench”’, just to say thanks. 


“Electronics TestBench” is a valuable 128-page collection of 


the best test equipment projects from the pages of Australia’s 
only consumer electronics magazine. 


By subscribing to SILICON CHIP you’ll save money on the 
news-stand price. And we’ll give you a 10% discount on any 
other SILICON CHIP merchandise (books, etc). 


Contact: Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097 


Phone Orders: (02) 9979 5644 = Fax Orders: (02) 9979 G503 
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How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from SILIcon CHIP: you can access any of these organisations instantly by going 
to the Smicon Cup website (www.siliconchip.com.au), clicking on WebLINK and then on the website graphic of 
the company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Sit1cow CHIP’s WebLINK . For one low rate you receive a printed entry 
each month on the Si1cow Cup WebLINK page with your home page graphic, company name, phone, fax and site 
details plus up to 50 words of description- and this is repeated on the WebLINK page on the Sizicow Cup website 


with the link of your choice active. 
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Sige gaan Lan nema de nd anole 
We specialise in providing a range of Low 
Power Radio solutions for OEM's to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from Radiometrix, the 
World’s leading manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


BRB RRBR EA BD 


SPECIALISTS in AUDIO, VIDEO, CD, DATA 
Media and Multimedia manufacturing & 
wholesale, We also specialise in DVD Prod- 
uction & editing. We can produce Short Run 
or Bulk CD Audio, CD Rom & DVD projects. 
Distributor of Emtec (by Basf) TDK, HHB and 
Quantegy Professional Products. 


PRO-COPY 
Tel: (08) 9375 3902 Fax: (08) $375 3903 
WebLINK: procopy.com.au 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 
Tel/Fax: (02) 9533 3517 
WebLINK: silvertone.com.au 
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We're one of Australia’s most innovative 
electronic equipment suppliers. For over 10 
years we've served Australian industry with 


an extensive range of electronic components 


and equipment from the world’s leading 
suppliers. We ensure our customers 
have the best selection and service. 
Clarke & Severn Electronics 
Tel: (02) 9482 1944 Fax: (02) 9482 1309 
WebLINK: clarke.com.au 


JED designs and manufactures a range of 
single board computers (based on Wilke Ti- 
ger and Atmel AVR), as well as LCD displays 
land analog and digital 1/0 for PCs and con- 
trollers. JED also makes a PC PROM pro- 
grammer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499) 
WebLINK: jedmicro.com.au 


RCS Radio has available EVERY PC Board 
ever published in Siticon Cuip, EA, ETI and 
AEM (copyrighted boards excepted). 
Many late boards are available ex stock, 
others can be made to order within a few 
days.Custom & production boards too! 


RCS Radio 
Tel: (02) 9738 0330 Fax: (02) 9738 0334 
WebLINK: cia.com.au/rcsradio 





eas rat 
We stock the full range of fischertechnik robotic 
kits and models plus spare parts, computer 
interfaces and control software. Learn about 
industrial automation and robotics with fisch- 
ertechnik. See our website for the latest news 
and FREE software downloads, Don’t forget 
to mention this ad for a 5% discount! 
Procon Technology 
Tel: (03) 9830 6288 Fax: (03) 9830 6481 
WebLINK: procontechnology.com.au 


A 100% Australian owned company supplying 
frequency contro! products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
‘el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www. hy-q.com.au 


International satellite TV reception in your 
home is now affordable. Send for your free 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment to 
view, We can display all satellites from 
76.5°° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: avcomm.com.au 





Get those extra hits on your site from the right people in the electronics 
people who make decisions to buy your products. Call Siicon Cup today on (02) 9979 5644 


reduction and output stage improvement. 


- Danish high-end hifi kits - including pre- 


amps, phono, power amps & accessories. 


- Speaker drivers including Danish Flex Units 


plus a range of accessories. 
-GPS, GSM, AM/FM indiv. & comb. aerials. 


Soundlabs Group 
Syd: (02) 9660-1228 Melb: (03) 9859-0388 
WebLINK: soundlabsgroup.com.au 
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Computers 


Looking for GENUINE Stamp products from 
microEngineering Labs & others? 
Easy to learn, easy to use, sophisticated 
CPU based controllers & peripherals. 
See our website for new range of ATOM 
products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: microzed.com.au 


When it comes to purchasing quality 
products over the Web, you can count on 
the Wiltronics team to provide you with 
the best value for money. For over 25 
years, Wiltronics has supplied the needs 
of the Electronics Industry, and look 
forward to continuing this service. 


Wiltronics Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: wiltronics.com.au 
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tyre pressi 


US electronics giant Motorola is set to introduce computers into the 
last electronics-free zone in a car — its tyres. The company has 
developed a two-chip remote sensing module (RSM) small enough 
and light enough to fit inside a tyre without unbalancing the wheel. 


sensor chip, code-named 
A Daytona, measures pressure to 
within 7.5kPa (typical car tyre 
pressure is 220kPa), and temperature 
to within 4° Celsius. Temperature 
measurement is necessary to compen- 
sate for pressure changes due to tyre 
heating during driving. 

The Daytona chip is fabricated using 
low power CMOS technology and 
draws just 0.55,A on standby. The sec- 
ond chip in the RSM is a combination 
of Motorola’s HC08 microcon-troller 
and a UHF radio transmitter in a 32- 
pin package. It processes the raw meas- 
urements into a tyre pressure reading 
and transmits the data to the in-car 
receiver. 
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The transmitter operates in the 315, 
434 or 868MHz bands, sending the pres- 
sure data at up to 9600 baud by either 
on/off or phase shift keying. The HC08 
has 2Kb of on-board FLASH memory 
and enough I/O and computing power 
to handle the pressure and tempera- 
ture reading task. 

It also has built-in power manage- 
ment capabilities to get the most out of 
the lithium battery powering the mod- 
ule. When the car is parked, an inertial 
switch can be used to turn off the trans- 
mitter and leave the HC08 in low power 
sleep mode. 


By PETER HOLTHAM 








These power-saving features of the 
RSM will ensure a battery life of at least 
ten years. A simple PC board antenna 
completes the RSM hardware. It pro- 
vides a signal strong enough to be 
picked up by the receiver inside the 
car. 

Making the module is one thing, 
keeping it alive in the harsh environ- 
ment inside a tyre is another. Tempera- 
tures can range from a freezing -40°C to 
a scorching 150°C . The RSM is also 
subjected to accelerations as high as 
2000G as the wheels rotate. 

The computer and transmitter can 
be protected but the pressure sensor 
must be in contact with the air in the 
tyre. Motorola engineers have devel- 
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oped a special Teflon filter to protect 
it against attack by liquids, dust, and 
corrosive gases. 

The tyre pressure signal is picked 
up inside the car with the same re- 
ceiver already installed for remote 
keyless entry. 

The information presented to the 
driver will depend on the software 
programmed into the HC08 and the 
receiver by car component suppli- 
ers. It could be as simple as a dash- 
board warning light showing that 
one of the five tyres (including the 
spare) needs pumping up. 

More complex systems will auto- 
matically identify each tyre and pro- 
vide the exact pressure. Motorola 
plans to begin volume production 
of RSMs in September this year. The 
price will depend on end-user re- 
quirements and will vary based on 
volumes and specifications. But with 
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around 50 million cars produced every 
year, demand for remote tyre pressure 
monitoring is expected to soar, driv- 
ing prices down. 

All of which means monitors are 
likely to become standard equipment 
within the next few years. 
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Other Manufacturers Join The Fray 


Given the huge global market for 
new cars, Motorola was not going to 
be left as the sole supplier of tyre 
pressure monitors for long. 

Now European electronics com- 
pany Philips has launched a rival chip 
to assist in the measurement of indi- 
vidual tyre pressures. 

_ The P2SC signal-conditioner works 
together with pressure sensors built 
into the tyre. It mounts directly on the 
tyre rim, providing a wireless link to 
transmit the pressure to the keyless 
entry receiver in the car. 

The monitor inside the car sends a 
low frequency ‘wake-up’ signal to each 


www. siliconchip.com.au 


P2SC chip every time the ignition is 
switched on. The chip returns pres- 
sure information at frequencies in the 
315 and 4384MHz bands. 

While the car is being driven, the | 
P2SC chips send regular status re- 
ports on each tyre back to the driver. 

The low frequency wake-up also 
allows the monitor to automatically 
identify which tyre is where; even af- 
ter tyre position is changed during 
maintenance. 

Industry analysts expect pressure 
monitors to become the fastest grow- 
ing segment of car electronics over 
the next few years. sc 








ELAN Audio 


The Leading Australian 
Manufacturer of Professional 
Broadcast Audio Equipment 


RMR-01 Monitor Receiver 


Professional Broadcast Off-Air Receiver 
AM 522 KHz to 1728 KHz 
FM 87.5 MHz to 108.1 MHz 
Built in Audio Distribution and Alarms 


Professional Equipment for Radio Stations 


and other critical applications 


Manufacturer of an extensive range of 
Professional Broadcast Equipment 


Distributors of 


AEV FM Transmitters Audio Processors 
Telephone Hybrids 
DENON 


o Poyera Mini Disk Cassette 
AKG Microphones Headphones 
Headsets 
APHEX Audio Processors 
For Technical Details and Professional Pricing Contact 
ELAN Audio 2 Steel Court 
South Guildford WA 6055 
Phone 08 9277 3500 
Fax 08 9478 2266 


email sales@elan.com.au 
WWW _ elan.com.au 
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PCB Makers! 


© High Speed PCB Drills © 3M Scotchmark 
Laser Labels ¢ PCB Material — Negative 
or Positive Acting © Light Boxes — Single 
or Double Sided; Large or Small ¢ Etching 
Tanks — Bubble @ Electronic Components 
and Equipment for TAFEs, Colleges and 
Schools © Prompt Delivery 
We now stock Hawera Carbide Tool Bits 
718 High Street Rd, Glen Waverley 3150 
Ph (03) 9802 0788 FAX (03) 9802 0700 


ALL MAJOR CREDIT CARDS ACCEPTED 
MEASURE RF VOLTAGES 
IN CIRCUIT 


© 100kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 
© Up to 70V RMS (100Vpk) 

e Use with any standard DMM 

@ High tensile tip 
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S> RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@rfprobes.com.au 
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By RODNEY CHAMPNESS, VK3UG 





Intermediate Frequency (IF) — 


Amplifiers; 


Pt.2 


Last month, we looked at how the IF stage 
evolved in early broadcast-band AM radios. 
This month, we look at high-fidelity IF 
amplifier stages and describe how to get rid 


of the 9/10kHz whistle. 


RIOR TO THE introduction of 
P= into Australia, some radio 

manufacturers produced receiv- 
ers that were capable of reproducing 
the full transmitted audio bandwidth. 
Typically, this involved designing 
20kHz IF (intermediate frequency) 
stages to give a maximum audio fre- 
quency response of 10kHz. 

However, the use of a wide-band- 
width IF laid the receiver open to 
annoying “monkey-chatter” — ie, dis- 
torted modulated audio signals from 
stations close to the tuned frequency. 
It also gave rise to annoying 10kHz 


Fig.1: the circuit for a 9/10kHz 
audio notch filter. It is designed 
to filter out 9kHz or 10kHz 
whistles (depending on the 
station spacing) in a wideband 
AM receiver. 
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heterodyne whistles from stations on 
adjoining channels. The monkey chat- 
ter couldn’t be eliminated but the 
10kHz whistle could be and often was. 

Basically, the 10kHz whistle was 
“eliminated” by installing a simple 
10kHz audio notch filter. This filter 
effectively reduced the whistle to an 
insignificant level. 

The 10kHz filter often took the form 
of a narrow-band rejection filter, as 
shown in Fig.1. In this case, the filter 
is physically tuned to 10kHz by vary- 
ing L1 or C1 and C2, while the depth 
of the notch was adjusted by VR1. 


Note that, with the advent of 9kHz 
channel spacing, these filters had to 
be retuned from 10kHz to 9kHz. 


Variable selectivity IF stages 


In most cases, broadband amplifi- 
ers did a good job on local stations 
and gave an audio output which was 
considered high-fidelity at the time 
(10kHz compared to FM which has 
frequencies as high as 15kHz). How- 
ever, listening to more distant stations 
was often quite unpleasant at night, 
due to fading, noise and interference, 
monkey chatter and 10kHz hetero- 
dynes. 

To counter these extremely annoy- 
ing problems, most high-fidelity re- 
ceivers included a switch that reduced 
the IF amplifier bandwidth to around 
10kHz. This meant that the receiver 
could produce audio signals up to 
only about 5kHz when the switch was 
in the “narrow” position. 


Sla & S1b OPEN: NARROW BANDWIDTH 
Sla &S1b CLOSED: WIDE BANDWIDTH 


Fig.2: a variable bandwidth IF stage. Switching the 
resistors across the IF transformer windings increased 
the bandwidth, while reducing the gain of the 


amplifier. 
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This photo shows an assortment of 455kHz 
IF transformers. They came in a wide range 


of sizes. 


Of course, this meant that the full 
frequency range was no longer repro- 
duced, so listeners had to be content 
with less than “hifi” reproduction. 
However, on the positive side, the 
10kHz whistles, monkey chatter, noise 
and interference were all significantly 
reduced. This was important because 
before the advent of TV, the evening’s 
entertainment often involved listen- 
ing to the radio. 


Variable bandwidth 


Taking this a step further, some 
manufacturers designed variable 
bandwidth IF stages that could be 
switched to suit the listeners’ require- 
ments. This was done in a variety of 
ways. 

One method involved switching re- 
sistors across the IF transformer 
windings. This lowered the Q of the 
windings and the gain of the ampli- 
fier, while at the same time increasing 
the bandwidth of the amplifier — see 
Fig.2. Another method involved re- 
moving one IF transformer completely, 
replacing it with an untuned induct- 
ance-capacitance network. 

Still another method involved 
switching a tertiary winding in and 
out of circuit in a special IF trans- 
former. There were even circuits 
which automatically adjusted the 
bandwidth according to the strength 
of the received signal — ie, the band- 
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width was controlled by the AGC. 

However, although such circuits 
were around, very few showed up in 
the average domestic receiver. It’s also 
interesting to note that specialised 
high-fidelity tuners/receivers often 
used an IF of 1900kHz (or some other 
frequency above the broadcast band) 
to achieve good bandpass shape and 
20kHz bandwidth. 

Unfortunately, fading — and selec- 
tive fading in particular — remained as 
a severe impediment to good quality 
reception on distant stations. For those 
unfamiliar with selective fading, it 
manifests itself as severe distortion 
and fading of the received signal. It is 
usually due to multi-path reception, 
which causes the relative levels and 


TUNING 


SLUG SLUG 


Fig.3: this diagram shows the 
correct positions for the slugs in 
an IF transformer. Note that the 
coils are tuned with the slugs 
towards the outside ends of the 
former (not in the centre). 





phase of the carrier and its two side- 
bands to vary. 


Keeping IF amplifiers stable 


It is rare to have instability and 
oscillation problems in well-designed 
amplifier stages. By using an IF of 
455kHz and normal high-gain IF trans- 
formers, a valve with a mutual conduc- 
tance of around 2000 was all that was 
necessary to obtain the necessary per- 
formance. Valves such as the 6U7G 
and the 6N8 fall into this category. 

To ensure stability under all cir- 
cumstances, it is necessary to make 
sure that the layout of the amplifier is 
such that inputs and outputs are kept 
well apart. This particularly applies if 
using high-gain valves. In some cases, 
such as when using high-gain valves 
like the 6BA6 (and more so with the 
6AU6), a shield may need to be sol- 
dered across the valve socket, isolat- 
ing the input from the output. As a 
matter of interest, I’ve found a number 
of Healing sets using the 6AU6 to be 
marginally stable. 


Neutralisation 


Neutralisation was used in circuit 
design back in the 1920s when triodes 
were used as RF amplifiers. It was 
necessary if reasonable gain was to be 
obtained without the amplifier oscil- 
lating. However, with the advent of 
RF tetrode and pentode valves, neu- 
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6BA6 
IF AMPLIFIER 


6AV6 
DET, AGC, 1ST AUDIO 


R2A 
47k 


VR1 
470k 


Tour 


Fig.4: typical IF, detector and audio stages for an AM broadcast band receiver. The components marked with an 
“A” suffix are often missing but their inclusion improves performance (see text). 


tralisation became unnecessary in 
most circuits, particularly in IF am- 
plifiers with their relatively lower fre- 
quency of operation compared to RF 
amplifiers. 

However, I’ve found that EMI/HMV 
have been sticklers for doing things 
right. Fig.4 shows a circuit in which 
the IF stage is approximately neutral- 
ised. The 5pF (C2) capacitor from the 
plate of the 6BA6 to the bottom of the 
secondary of the IF transformer acts 
with the AGC bypass (C1) to form a 
bridge neutralising circuit. 

I had a Little Nipper receiver to 
restore some time back which had an 
unstable IF amplifier — it tended to 
oscillate if I wasn’t careful with the 
alignment. It turned out that someone 
had been at the set before it came to 
me and had replaced the .01pF AGC 
bypass capacitor (C1) with a value of 
0.1uF. Replacing this capacitor with 
the correct value restored the neu- 
tralisation and the IF stage was again 
quite stable. 


Detector & AGC leads 


The leads from the detector and the 
AGC diode tend to be treated as hav- 
ing no RF energy on them. In reality, 
however, they carry quite a bit of RF 
(IF) energy and this needs to be 
prevented from radiating and causing 
instability within the receiver. 

For example, resistors R3 and R4 
should have minimal lead length on 
the ends connecting to pin 5 of the 
6AV6. Similarly, the 47pF capacitor 
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(C7) lead from pin 5 of the 6BA6 should 
be as short as possible, as should C5’s 
lead on the IF transformer terminal. 
By observing these precautions, mini- 
mal IF energy will be radiated from 
the IF amplifier circuits. 

The detector lead to the volume 
control can also radiate energy if it 
isn’t shielded. However, few receiv- 
ers in the later valve radios have this 
lead shielded so it isn’t always neces- 
sary. Note too that some receivers have 
the volume control directly connected 
to the bottom of the IF coil as shown 
in Fig.4 (assuming that R2A is a wire 
link). In that case, only the 100pF 
bypass capacitor (C5) provides RF fil- 
tering. 

By contrast, the better receivers in- 
clude another section of filtering based 
on resistor R2A and capacitor C6A. 
This further reduces the level of RF 
(IF) energy getting through to the au- 
dio amplifier. 

Although the audio amplifier fa- 
vours audio frequencies, it also am- 
plifies any IF signals that find their 
way into this stage. This signal can 
then be radiated from the audio am- 
plifier and picked up by the front-end 
of the receiver, or by other receivers 
nearby, where it can cause some 
strange effects. 

In some cases, this radiation causes 
the receiver to perform poorly at the 
low-frequency end of the broadcast 
band. It’s difficult to describe the 
exact symptoms. However, the set 
doesn’t have the sensitivity it should 





and also seems to be a little strange in 
its alignment, with a certain amount 
of “swish” heard as the set is tuned 
across a station. 

So what can be done to overcome 
this problem. The amount of IF signal 
getting into the audio amplifier has 
already been reduced by the filter con- 
sisting of R2A and C6A. In addition, 
capacitor C8 from the plate of the 6AV6 
to earth also reduces the amount of IF 
energy in the circuit. 

However, if the lead lengths from 
the plate of the 6AV6 to the grid of the 
6M5 are short, it would be better to 
connect a small-value capacitor (such 
as C11A) between the grid of the 6M5 
and earth. The combination of R8 and 
C11A would then be more effective at 
reducing the IF energy applied to the 
grid of the 6M5 than using just C8. 

Most output stages have a capacitor 
from the plate to chassis or to the high 
voltage supply. This reduces the 
amount of IF energy at the output of 
the audio amplifier, as well as acting 
as a mild top-cut audio filter. The 
suggested added components that re- 
duce this problem are shown with an 
“A” after them in Fig.4 (R2A is nor- 
mally a short circuit in most sets). By 
carrying out these modifications, I’ve 
found that many receivers offer im- 
proved performance. 

Another set I looked at some time 
ago had an extremely unstable IF am- 
plifier. It didn’t take long to establish 
that RF signals were being amplified 
in the audio stage and were being fed 
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back through the set. In fact, it was so 
unstable that even bringing the plas- 
tic handle of a screwdriver near some 
of the normal supply wiring caused 
the set to either go into oscillation or 
to stop oscillating, depending on the 
state it was in at the time. 

In this case, the problem was found 
to be lack of proper filtering of the 
high-tension (HT) supply line. In this 
particular receiver (from a well-known 
manufacturer), R9 was not included 
in the circuit design — there was just a 
length of wire where a resistor could 
(should) have been. I decided to 
decouple the HT line by installing a 
resistor in this location and the set 
immediately became stable and 
proved to be a really hot performer. 

Problems can also occur when IF 
cans are not earthed properly or a 
shield can is missing from a valve. 
These are problems that are easily 
fixed. 

Despite a few problems, I have gen- 
erally found IF amplifiers to be quite 
reliable. In most cases, all that is nec- 
essary to restore the performance is to 
replace leaky paper capacitors and 
perhaps the odd valve. The AGC by- 
pass capacitor(s) are particularly im- 
portant and these should have no dis- 
cernible leakage. If they do, the nor- 
mal AGC control voltage will not be 
applied and this usually results in 
overloading of the IF amplifier. 


An IF amplifier with low gain 


It’s important that IF transformers 
be wired the correct way, as reversing 
the connections on one winding can 
cause the gain to be quite low. Many 
replacement IF transformers, such as 
those produced by Aegis, have the 


connections marked on the can, so 
they are easy to identify. 

For unmarked transformers (eg, 
those salvaged from derelict receiv- 
ers), the windings can usually be iden- 
tified by taking the transformer out of 
its shield can. The grid winding is the 
one furthest from the base. If the per- 
formance is poor and you know the 
transformer is good, try reversing the 
connections. Also, ifan IF transformer 
is being taken out of a wreck, observe 
what each lead is attached to and la- 
bel the leads accordingly. 

The following information from the 
4th edition of the Radiotron Design- 
er’s Handbook (by Langford-Smith) 
will help in identifying IF transformer 
windings: “For the capacitance and 
mutual inductance coupling to be aid- 
ing, the primary and secondary wind- 
ings are arranged so that if the plate 
connects to the start of the primary, 
then the grid (or diode plate) of the 
next stage connects to the finish of the 
secondary winding; both coils being 
wound in the same direction . . . the 
grid and plate connections should be 
as far from one another as possible”. 


Aligning the IF amplifier 


The standard IF transformer usu- 
ally has critical coupling between the 
two tuned circuits. Critical coupling 
provides maximum gain with the 
transformer adjusted by simply tun- 
ing for a peak. 

IF transformers employ a variety of 
methods when it comes to adjusting 
the slug-tuned types. Older types have 
an earthed metal screw thread which 
can be adjusted with a normal metal 
screwdriver. Conversely, if the tuning 
tool has to be inserted into the IF 





A selection of plastic alignment tools will be necessary if you intend restoring 
vintage receivers. 
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Manufactured by Eclipse Radio (Melbourne), the 1947 Monarch DKL is a 
good example of the 4-valve reflex superhet designs that were popular 
during that period. The set was available in a number of different cabinet 
colours, including white as shown here. The following valves were used: 
6A8-G frequency changer; 6B8-G IF amplifier/reflexed 1st audio/detec- 
tor/AVC amplifier; 6V6-GT output; and 5Y3-GT rectifier. (Photo and 
information courtesy Historical Radio Society Of Australia). 


transformer, you use a non-metallic 
alignment tool. 

It is also important to use the right 
tool here for two reasons: (1) so that 
the slugs are not damaged; and (2) so 
that the transformer is not detuned by 
the presence of a metallic adjustment 
tool. Plastic alignment tool kits are 
available from various electronics 
stores or you can use knitting needles 
which have their ends filed to a screw- 
driver blade shape. 

The older type IF transformers that 
use trimmer capacitors across the 
tuned winding are also best adjusted 
with a plastic alignment tool. That’s 
because the plate voltage (ie, the HT) 
is usually present on at least one trim- 
mer — use a metal tool and you could 
get a nasty shock. 

The alignment procedure is as fol- 
lows: first, with the set turned off, 
connect a digital multimeter (DMM) 
across C1 on the AGC line and switch 
to the 0-20V range. That done, con- 
nect a signal generator to the antenna 
terminals of your set and tune the set 
to the low-frequency end of the broad- 
cast band. 

The next step is to apply a high- 
level signal modulated at 1kHz at 
around the expected IF frequency and 
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tune the generator across the band. If 
the set hasn’t had its IF tuning adjust- 
ments fiddled with, a response should 
be heard at or near 455kHz (or what 
ever the nominal IF of the set is). 

If the signal through the set is quite 
strong, the DMM will register an extra 
-2V along the AGC line. Adjust the 
output of the generator so that only 
-1V or so of extra voltage is shown on 
the meter. 

If the frequency is some way away 
from the expected IF (eg, 20-30kHz), it 
is possible to “walk” the IF adjust- 
ments onto the required frequency. To 
do this, first tune the signal generator 
just to the side of the spot where the 
maximum response is (ie, towards the 
wanted frequency). That done, adjust 
each of the IF slugs for a peak, then go 
through the whole procedure again 
until the maximum response is at 
455kHz (if this is the target frequency). 

Now it is necessary to accurately 
tune the IF amplifier. Once again, ad- 
just the signal generator so that the 
DMM reads a volt or so above the 
standing bias on the AGC line. Adjust 
each of the internal slugs or external 
screws for a maximum reading on the 
DMM, except for the tuned winding 
going to the detector diode. This one, 


at the top of the transformer, is ad- 
justed for maximum audio, not maxi- 
mum meter reading. 

If the DMM is connected across the 
volume control (VR1), peak all adjust- 
ments for a maximum reading. Re- 
duce the generator signal level if the 
DMM reading is above about -4V, as 
the IF amplifier tunes (peaks) slightly 
differently with a strong signal com- 
pared to a weak signal. Note that for 
best performance on weak signals, it 
is necessary to align the set on weak 
signals. 

Note particularly that the slugs or 
screws should adjust to the correct 
frequency with the slugs and screws 
away from the centre of the former, as 
shown in Fig.3. If they are close to- 
gether (ie, towards the centre of the 
former), the coupling between the two 
tuned circuits will be upset and the 
performance will be compromised. 

If you don’t have a signal generator 
it’s still possible to align the set, al- 
though not quite as accurately. Once 
again the DMM is connected to either 
the AGC line or to the detector output. 

All you have to do then is tune toa 
relatively weak station and peak the 
signals as described in the previous 
paragraph. Of course, you won’t know 
if the IF stage is tuned to exactly 
455kHz but that doesn’t really matter. 
Note that this job should be done in 
the middle of the day, to avoid signal 
fading which would make it difficult 
to accurately align the IF amplifier. 

So there you have it — a straightfor- 
ward method of tuning the IF ampli- 
fier stages in most sets. In times gone 
by, when high impedance voltmeters 
were scarce, the audio output was 
measured and the IF adjustments 
peaked for maximum audio. However, 
I believe that the method I’ve described 
is more appropriate today as it also 
gives an idea as to whether the AGC 
system is working as it should. 

Occasionally, one slug in an IF trans- 
former will be stuck. If you strike this, 
don’t force it as broken slugs are hard 
to get out. Instead, just adjust all the 
other slugs so that all tuned circuits 
are on the same frequency as the cir- 
cuit that’s tuned by the stuck slug. 
Being precisely on 455kHz isn’t at all 
necessary. 

Finally, for anyone who wants to 
know more about IF amplifiers, take a 
look at the relevant chapters in the 
“Radiotron Designer’s Handbook” by 
Langford-Smith. Sc 
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Cheap 12V power 
supply wanted 


I want a power supply to convert 

240VAC from the power point to 12V 
DC at 3A. I am currently using a car 
battery but that is inconvenient. (D. F., 
via email). 
@ The cheapest way to get a high 
current 12V power supply is to obtain 
a computer power supply and tie all 
the +12V output leads together and all 
the OV leads together (ie, connect the 
12V outputs in parallel). We have not 
done a project along these lines. 


Problems with LP 
Doctor kit 


I recently completed construction 
of the LP Doctor (SILICON CHIP, Janu- 
ary 2001) kit but now I find several 
problems that defy repair. In the “by- 
pass” switch position, the straight 
through phono preamp and output 
level control work perfectly, however 
in any of the “processed” switch posi- 
tions, there is no audio output. 

I also notice that the left/right LEDs 
appear to function normally, although 
they flash regardless of the selector 


Adjusting mixture 
on a VR Commodore 


Ihave just purchased a Fuel Mix- 

ture Display kit. If the vehicle is 
running rich, is it possible to adjust 
the vehicle’s computer to make it 
run in the correct mixture range? 
Fora VR Commodore, is there room 
for adjustment to make it run lean? 
(D. G., via email). 
@ Although it’s possible to change 
the “chip” in the engine manage- 
ment computer (eg, to alter the tim- 
ing curve and/or to change mixture 
settings), this really is a job for the 
specialist. And generally speaking, 
it’s difficult to do better than the 
manufacturer’s original chip. 
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switch position. Is this normal? I have 
thoroughly checked my work and can 
see no apparent error. I have also suc- 
cessfully completed the voltage ad- 
justment as outlined in the construc- 
tion manual. Can you offer any ad- 
vice? (F. S., Ingham, Qld). 
@ It is normal for the click detection 
LEDs to operate independently to the 
selector switch. The signal is some- 
how being lost through IC3, IC7 IC4, 
IC8, etc. Check the supply to each of 
the IC3 and IC7 delays and op amps 
IC5a and IC7a. Also check that there is 
-7.5V at pin 2 of IC4 and IC8. 
Alternatively, the wiring to switch 
S2 is incorrect. Check that there is 
audio signal directly at the outputs of 
1C5a and IC7a. 


10-channel remote 
receiver queries 


The following queries relate to the 
10-Channel IR Remote Receiver pub- 
lished in the February 2002 issue. 
Firstly, in forcing IC1 to display its 
remote control status by connecting 
pin 1 to the 5V supply (TP2) via a 
220Q test resistor at power up, can the 
same be achieved by connecting the 


If the fuel mixture display indi- 
cates that the engine in your VR 
Commodore is running rich, then 
there are two possibilities: (1) ei- 
ther the fuel mixture display is in- 
correctly calibrated; or (2) there is a 
fault in your vehicle’s fuel system 
which should be corrected by a spe- 
cialist service outlet. 

Note that there are times when 
the engine should run rich — eg, 
under acceleration. If your vehicle 
is performing normally, then it’s 
likely that the fuel system is oper- 
ating correctly. Note also that the 
VR Commodore also runs quite lean 
when at speed under light throttle 
settings. It can return very good 
fuel economy on a trip. 





two stakes (TP1 & TP2) on the com- 
pleted board? Or should another re- 
sistor be employed, so that LED11 does 
not blow (ie, does the 100kQ resistor 
take enough of the current)? Is this 
resistor best connected from TP2 
straight into the terminal contacts of 
pin 1 with IC1 in place. 

Secondly, is the decoded signal at 
TP2 for all signals received or only 
those matching Sati/Sat2 codes? 
Thirdly, if the use for some outputs is 
currently unknown, is it OK to just 
leave out the 1.8kQ resistor, which 
selects toggle or momentary, or do 
some other parts need to be left out 
too? (eg, respective transistor). 

Fourthly, is there a part that com- 

prises a variable resistor on a revers- 
ible motor for volume control? What 
would happen if power is supplied to 
both directions at once; ie, both but- 
tons are pressed down by the remote 
user or would only signal for one but- 
ton be sent from the remote? (D. K., 
via email). 
@ TP1 cannot be directly connected 
to TP2 or the LED (LED1) will have 5V 
across it with no current limiting and 
consequently it will be destroyed. This 
is why we use a 220 resistor at pin 1 
to TP2 instead. Connecting a 220Q 
resistor between TP1 and TP2 will not 
bring pin 1 of IC1 high enough as it 
will be at about 1.8-2V as set by the 
LED voltage. 

The decoded signal at TP1 will re- 
flect the incoming code sent by the IR 
transmitter. The code does not have to 
be SAT1 or SAT2 but the 10 outputs 
will not respond unless the code is 
correct. 

The 1.8kQ resistors on the outputs 
need to be connected to set the mo- 
mentary or toggle option. If these are 
left out of circuit, the output could be 
either option, depending on what level 
the pins float at when powered up. 
Generally, the RA outputs will be set 
at momentary and the RB outputs for 
Toggle if no resistor is connected. 

The decoder can only respond to 
one code at a time and so driving the 
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SuperCharger vs Multi-Purpose Fast Charger 


I have read the SuperCharger ar- 
ticles with interest and I am keen to 
build one, if you can first answer a 
couple of questions. I have been 
using your Multi-Purpose Fast 
Charger II for quite some time now. 
It has charged quite a few of the 
new high capacity batteries (AA 
1800mAh) and seems to do it well. 

What is the difference between 
the two chargers in their ability to 
charge the new high capacity bat- 
teries and am I doing my batteries 
harm by using the Fast Charger? 

I always refresh before charge. 
The standard number of AA cells I 
charge is four; ie, 4.8V. I always use 
the thermistor when charging and 
have never had any problems with 
overcharged or overheated batter- 
ies. 

One advantage of the new charger 
is it could be used away from a 
240VAC power source which is at- 
tractive when using a digital cam- 
era on motoring or camping holi- 
days. (C. N., via email). 

@ There are a few potential prob- 


motorised potentiometer using the two 
outputs will not cause any problems. 
And no problems occur if outputs are 
in any state as the motor will only 
have power (with either polarity) or 
have no power with the motor termi- 
nals both at positive or both at ground. 


Delayed audio on 
parliament broadcast 


Iam interested in politics and enjoy 
watching the daily broadcast, when 
parliament is sitting, of Question Time 
on ABC-TV between 2:00pm & 
3:00pm. Normally, when ABC-TV is 
broadcasting the House of Representa- 
tives, ABC NewsRadio broadcasts the 
entire day’s proceeding from the Sen- 
ate and vice versa. 

However, on some occasions, both 
the TV and radio broadcasts were from 
the same House (in this case, the House 
of Representatives). On such occa- 
sions, when I have the TV on and also 
try to listen to the proceedings of the 
same House on the radio, I notice that 
there is a delay of a few seconds in the 
audio between the TV & radio broad- 
cast. 
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lems charging small (AA/AAA) 
cells with the Multipurpose Fast 
Charger II. Of most concern is its 
high fixed charge rate. You may 
find that you can charge Nicads at 
this rate (using the thermistor for 


- temperature sensing) but it will de- 


pend greatly on the type of battery. 
Look specifically for “high dis- 
charge rate” types, intended for 
R/C applications and the like. 

For NiMH-chemistry types, we’re 
not aware of any small (AA/AAA) 
types that can be safely charged at 
6A. You mention that you are cur- 
rently doing this without problems. 
While it’s true that thermistor tem- 
perature sensing should prevent 
catastrophic cell failure, we doubt 
that the cells will be fully-charged 
before the charge terminates. You 
may like to verify this by doing a 
cell capacity test. 

We may publish a simple “add- 
on” circuit for the Multipurpose 
Fast Charger that allows you to re- 
duce the charge current at the flick 
of a switch. No promises though! 





Can you explain the reason or rea- 

sons for this delay? I can only assume 
that it may have something to do with 
the physics of the propagation of ra- 
dio waves as, I suspect, both transmis- 
sions here in Canberra come from lo- 
cal transmitters. I suppose another 
question might be should there be a 
delay in the reception of the audio for 
a simulcast program received on both 
TV and radio? (P. M., Queanbeyan, 
NSW). 
@ The delay has nothing to do with 
the propagation of radio waves and 
everything to do with the way the 
ABC routes signals between its vari- 
ous studios and transmitters. 

We would guess that the TV signals 
come direct from Canberra to the rel- 
evant station transmitter while the 
audio signal may go via the ABC radio 
studios in Adelaide (or wherever). 
There may even be a satellite link 
involved. 


Mic for measuring 
frequency response 


I would like to know if there is a 
cheap way of making a microphone 





and (preamp) with a known frequency 
response, to use in conjunction with 
the RTA spectrum analyser shown in 
the August 2002 issue. If not, I believe 
it would make a great project because 
being able to see the problem areas in 
the frequency response of a sound 
system setup would be very handy. 

I know you can buy calibrated mi- 
crophones but these all seem to be 
quite expensive and for the small 
amount of use they might get places 
them out of reach of most people. 

Could SILICON CHIP do a project 

using an easy to get and cheap electret 
microphone and plot its response, etc, 
to use with RTA software? (B. B., Runa- 
way Bay, Qld). 
@ Producing a calibrated microphone 
is not a simple task — we have looked 
at it as a project but cannot see an easy 
way of doing it. 


Faulty speed control 
blows FETs 


I have built two 20A Speed Control 
kits from the June 1997 issue. One 
works OK while the other worked for 
one week and then the battery was 
put in reverse polarity. It blew one 
FET. 

I replaced the faulty parts and it 

worked for one week and then both 
FETs blew. I replaced both FETs but 
now I can’t vary the speed — always 
near flat out. (S. G., via email). 
@ Strictly speaking, the circuit should 
not have been damaged by battery re- 
versal. The fuse should have blown 
with diode D1 forward biased. 

However, since the FETs were de- 
stroyed, it may be that the transistors 
and IC were also damaged. This would 
explain the full-speed only operation. 
It may be wise to replace the FETs, 
transistors, IC1 and the regulator, plus 
the diodes at the battery supply and 
across the motor. 


ETI pH meter 
wanted 


In the December 1980 issue of ETI a 
digital pH meter project was featured. 
This used an Intersil 7106 driver and 
a 3.5-digit LAD204 display. Do you 
know if this display is still available? 
The driver and display were sold by 
Intersil as part of an evaluation kit. 
Perhaps an updated version of the pH 
meter could be considered as a SILI- 
CON CHIP project? (T. S., via email). 
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@ The ETI pH meter is no longer avail- 
able. SILICON CHIP described a pH 
meter based on an LM324 quad op 
amp and an analog meter, in the April 
1988 issue. It would probably be much 
easier to source the parts for it but you 
would need to make sure you could 
get pH electrode before proceeding 
further. 

We can supply a photostat copy of 
the April 1988 article for $10, in- 
cluding airmail postage. 


Splitting a 
line level signal 


Could you please advise me, if I 

split a line level stereo output signal 
(left & right channel) using two “RCA 
Y adaptors”, will it affect the level/ 
quality of the input signal at either of 
the destination components (power 
amplifiers in this case)? G. M., via 
email). 
@ That’s not an easy question to an- 
swer. Superficially, it would seem that 
splitting line level signals would not 
cause a problem but there are a number 
of factors to consider. 

Factor one is the input impedance 
of the amplifiers, etc. Normally, this 
will be high and should not cause a 
problem but if it is low (say below 
5kQ), it could reduce the signal level, 
as well as degrade the frequency re- 
sponse and distortion performance. 

Two, if one of the amplifiers is 
driven into overload, the resulting dis- 
tortion artefacts may be superimposed 
on the line signal to the other destina- 
tion device. 

Three, if one of the destination de- 
vices and the signal source is earthed 
via the mains (rather than double-in- 
sulated) an earth loop will result 
which again could degrade the per- 
formance. 

From this, you will see that we are 
not keen on Y-connectors. Provided 


Hum in Plastic Power 
amplifier 

I have built the Plastic Power 
amplifier module described in the 
April 1996 issue of SILICON CHIP 
and it passed all the tests. How- 
ever, lam getting hum. When I turn 
the power supply off, the hum stops 
and the amplifier continues to func- 
tion for about 10 seconds or so. 

Do you have any suggestions to 
get rid of the hum or would bigger 
filter capacitors do the job? (S. G., 
via email). 
@ The hum could be due to the 
filter capacitor value not being suffi- 
ciently large but this is unlikely. 
Instead, hum at low levels is more 
likely due to a hum loop, due to the 
ground connections not being con- 


the input impedances of your two 
destination devices are high, a better 
way is to make up a splitter box with 
RCA connectors and feed the signal to 
the two devices via isolating resistors 
of, say, 4.7kQ. That way, if something 
naughty happens in one destination 
device (say overload), it won’t degrade 
the rest of the signal chain. 


Generating different 
audio tones 


I am about to start a project that 
requires two different audio tones, one 
having a positive sound like a “ping”, 
the other having a negative sound like 
“baamp”. If you imagine, like a board 
game that has “yes” and “no” answers. 

I would like to know what I need 
for creating these two tones. I want to 
be able to trigger each tone with a 
microcontroller. (B. C., via email). 

@ We suggest using Twin-T oscilla- 


WARNING! 


nected to the one point. 

To minimise hum, the ground 
connections for the capacitors 
should all connect to a single point 
with the OV wiring from the trans- 
former also connecting to this point. 
The amplifier output (speaker) 
ground then connects to this com- 
mon ground. The input ground of 
the amplifier is not connected to 
the common ground as this is con- 
nected to the speaker ground on 
the PC board. 

In addition, the rectifier (+) and 
(-) outputs should connect to the 
capacitors first, with the amplifier 
supply rails connecting to the ca- 
pacitor leads rather than the recti- 
fier terminals. Use heavy gauge wir- 
ing for these power supply connec- 
tions. 





tors set to different frequencies and 
also set just below the point of oscilla- 
tion; they can then be shocked into 
oscillation by a short pulse. 

SILICON CHIP has not published any- 
thing on this subject but there were 
two relevant articles in EA: “Electronic 
Bongos” in December 1979 and “Twin- 
T Oscillators” in May 1976. We can 
supply photostats of these articles for 
$8.80 each, including postage. 


How to suppress 
contact arcing 


I have a question about how to re- 
duce the arcing across relay contacts. 
I’m switching a 240VAC 1A solenoid 
with a 24V DC relay. What is more 
reliable, using a Triac or relay? (Y. G., 
via email). 

@ The normal way to suppress con- 
tact arcing when switching DC is to 
use a reverse-biased diode with a cur- 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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40W Fluorescent Inverter, Septem- 
ber 2002: Mosfets Q1 & Q2 have 
been found to be prone to overheat- 
ing when the PC board is placed 
within the confines of a slimline 
36W fluorescent tube batten. To 
correct this, the inverter has been 
altered to improve efficiency with- 
out reducing the lamp brightness. 

Changes include reducing the 
334V DC supply to 280V and wind- 
ing transformer T1 differently. 

The voltage change requires re- 
placing one of the 270kQ resistors 
leading to pin 1 of IC1 with a 180kQ 
resistor. The changes to T1 involve 
using 130 turns on the secondary. 
For the primary use figure-8 7.5A 
wire with a polarity stripe. Insert 
one end of the figure-8 wire in the 
S1 & F1 holes nearest to Q2 and 
wind on five turns, starting up 
through the centre of the core and 
anticlockwise towards S2 & F2. In- 
sert the wire ends into S2 & F2 with 
continuity (same wire) between S1 
and S2 and the second wire be- 
tween F1 and F2. This means that if 
the polarity stripe on the figure-8 
wire is at S1, it then terminates into 
82. 


rent rating of more the than load cur- 
rent being switched. This should sup- 
press any contact arcing across the 
relay contacts. 

When switching 240VAC with a 
solenoid, it is usual to connect a 
250VAC-rated capacitor across the (so- 
lenoid) contacts. Try a 47nF (.047pF) 
250VAC capacitor across the contacts. 


High input impedance 
amplifier wanted 


I would like a suggestion for a high 
input impedance amplifier circuit. 
What I need is to be able to intercept a 
line level signal and basically split it 
in to two line level signals. I need it 
high impedance so that it doesn’t load 
the line too much. 

I want to build five of these amplifi- 
ers and then use them to provide line- 
level outputs from each channel of 
my Boston Acoustics BA7500G Speak- 
er system so I can feed external amps, 
without disturbing the internal am- 
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Set the current drain from the 
battery at 3A (300mV across the 
0.1W resistor used in the current 
measurement set-up in Fig.8). As 
noted in December 2002, it is rec- 
ommended that the maximum cur- 
rent delivered to the fluorescent 
tube be adjusted using a trimpot. 
The 100kQ resistor connecting be- 
tween pin 2 of IC3 and the top of 
the dimming potentiometer (VR1) 
should be replaced with a 50kQ 
trimpot and series 82kQ resistor. 
The 1.2Q resistor between the 
source of Q4 and ground should be 
changed to 2.2Q to allow the full 
dimming range available from VR1. 

Using the current measuring 
setup of Fig.8, the trimpot should 
be adjusted for the 300mYV, corre- 
sponding to 3A when the dimming 
pot (VR1) is turned fully clockwise. 
Note that this adjustment should 
be made after the inverter has been 
running for some time and is fully 
warmed up. Once adjusted, the 
trimpot and 82kQ resistor can be 
swapped for a single resistor that is 
the same value as the total series 
combination. 

When testing the current (using 


plifier. Any help would be greatly ap- 
preciated. (M. R., via email). 

@ You really don’t need a high input 
impedance. What you need is a buffer 
amplifier that can drive a series of low 
impedance outputs. We have already 
published a suitable circuit — the au- 
dio portion of the Audio/Video Distri- 
bution Amplifier in November 2001. 
This circuit is based on an LM833 
dual op amp. 

If you decide to use it, make sure 
you install 1kQ resistors in the out- 
puts instead of the 47kQ resistors mis- 
takenly specified in the original arti- 
cle. 


Speed control in 
cordless drills 


I recently bought a variable speed 
cordless drill/screwdriver (Black & 
Decker) and would like to know what 
method is used to provide the vari- 
able speed feature. I guess I could 
open the drill and look inside but that 





the setup of Fig.8), it is important 
not to have the 0.19 5W resistor in 
series with the supply for any ap- 
preciable length of time as the cur- 
rent drain will begin to increase. To 
prevent this, short out the 0.10 
resistor (with a clip lead) when not 
making the measurement. Remove 
the clip lead briefly to make the 
current measurement. 

In addition, use heavy gauge wire 
rated at 7.5A or more to connect the 
inverter to the 12V battery. 

It is recommended that the in- 
verter not be used while the battery 
is being charged from a high cur- 
rent charger such as an automotive 
alternator or mains-powered unit. 

If the inverter Mosfets still run 
excessively hot, it is recommended 
to reduce the current drain to 2.5A 
(250mV across the 0.19 resistor) 
which will reduce the lamp bright- 
ness slightly. 

With slimline batten holders, 
ventilation can be improved by 
drilling some holes in the side of 
the batten adjacent to the Q1 and 
Q2 heatsinks and some extra holes 
at the other end of the batten to 
allow air flow. sc 





will void my warranty. (H. P., via 
email). 

@ Cordless drills are usually perma- 
nent magnet motors with a Mosfet 
switchmode power control, usually 
running at about 1kHz or so. In fact, 
you can usually hear the 1kHz tone at 
very low speed settings. 


Temperature 
controlled fan 


I want a circuit for a temperature- 

controlled fan for the heatsinks of an 
amplifier I’m working on. I am posi- 
tive SILICON CHIP published one in 
the not-too-distant past but for the life 
of me I can’t find it in my back issues, 
nor can I locate it on your website. 
Can you recall where the circuit ap- 
peared please? (G. B., Scotland Island, 
NSW). 
@ The circuit was associated with the 
Ultra-LD Amplifier in the August 2000 
issue. There were two options: a ther- 
mistor or thermal cutout. sc 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 





ee ee ee ee ee eee eee 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 


Taxation Invoice ABN 49 003 205 490 


Enclosed is my cheque/money order for $ or please debit my 
O Bankcard O VisaCard 0 Master Card 


Signature Card expiry date / 











Name 


Street 


Suburb/town Postcode 


ee 
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FOR SALE 





WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, leaf 
wetness, etc. Just phone, fax or write for 
our FREE catalogue and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk available. 
ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 68HC- 
08, 68HC11, 68HC12, 68HC16. $385.00 
Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVR’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


CENTRAL COAST FIELD DAY, SUN- 
DAY 23rd FEB: Don’t miss Australia’s 
biggest Amateur Radio exhibition and 
sale of new and used radio and com- 
munication equipment at Wyong Race 
Course, just 1 hour north from Sydney. 
Gates open 8.30am. Special Field Day 
bargains from traders and tons of 
disposals gear in the flea market. Ex- 
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These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
green vinyl. They hold up to 14 
issues & will look great on your 
bookshelf. 


% 80mm internal width 














% SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 






%* Buy five and get them postage 
free! 


Price: $A12.95 plus $A5.50 p&p. 
Available only in Australia. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 
Or fax (02) 9979 6503; or ring (02) 


9979 5644 & quote your credit 
card number. 


Use this handy form 










i Enclosed is my cheque/money order for | 
| 


I O Bankcard O Visa OO Mastercard 


or please debit my I 





i Card No: I 
I I 
I I 
Card Expiry Date. / 
J Signature 4 
I Name ih 
i Address I 
I I 
I P/code ] 
ee ee es es ee ee ee i ee es a 
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pertore Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Spertome €lectronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low ae 
: 1 offs to any quantity 9 

=—\ a Artwork design ifrequired A 
5 & © 0 Call for obligation free quote..6 F§ « 
, INSTANT PCBs, POBox 448, Avalon 21076 : 
Ph (02)9974 1189 Fax (02)9974 5491 





D.I.¥ PEB SUPPLIES 


For price list, write Acetronics 
5/32 Seton Rd, Moorebank 2170 or email 


acetronics@acetronics.com.au 
Phone (02) 9600 6832 
www.acetronics.com.au 





hibits by clubs and groups with inter- 
ests ranging from vintage radio, packet 
radio, scanning, amateur TV and satel- 
lite. www.ccarc.org.au Ph (02) 4340 
2500. 


ROBOT KITS, books, accessories. Check 
them out at: www.robotics.com.au 
Free catalogue 1800 000 745. 


KITS KITS AND MORE KITS! Check 
“em out at www.ozitronics.com 


LABJACK USB DATA ACQUISITION 
MODULE features 8 12bit analog in- 
puts, 20 digital I/O, 2 analog outputs 
and high speed counter. Free software 
and ActiveX component. DAS005 Par- 
allel Port Data Acquisition Module 
features 8 12bit Analog inputs, 4 digital 











Satellite TV Reception 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 
















Necd prototype PC boards) 


We have the solutions — we print electronics! 








Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 

Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 












Stuck in a dead end job? 


Prospects looking grim? 
Well Altronics are looking for some 
bright electronic enthusiasts to fill 

positions in their Sydney and 

Melbourne sales offices. You will need 

a passion for electronics and a 
youthful, energetic outlook to life. 

For more information or to register 

your interest, phone: 
Sydney: Peter Deeb 
(02) 9648 0088 
Melbourne: Paul Zervaas 
(03) 9574 6211 


PET ROME OSTRIBUTORS ply. 


/Ps & 4 digital O/Ps. Free windows 
software. FAB Programmable Logic 
Controllers. Low cost, high perform- 
ance. Programming software and 
SCADA software free. Heaps of fea- 
tures. Full details and credit card order- 
ing available at: 
www.oceancontrols.com.au 














PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame777 @optusnet.com.au; http:// 
members.tripod.com/~sesame_elec 


RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. resradio@cia.com.au; 
www.cia.com.au/rcsradio 
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Subscribe & 
Get This FREE! 


* Australia only. Offer valid only while stocks last. 


THAT’S RIGHT! Buy a 1- or 2-year sub- 
scription to SILICON CHIP magazine and 
we'll mail you a free copy of “Electron- 
ics TestBench’”, just to say thanks. 


Contact: Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097 
Phone Orders: (02) 9979 5644 
Fax Orders: (02) 9979 6503 
Email Orders: office@silchip.com.au 





FLUKE 123 SCOPEMETER: 60MHz, 
still in box, as new with battery charger 
+all accessories $1100, ONO. Ph: 0412 
621822 or (02) 9831 1673. 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au 


HALF RETAIL PRICE! Used Solar Pan- 
els, Inverters, Batteries, Surplus Com- 
ponents and more. See our specials 
pages at www.kcsolar.com.au 










Positions At Jaycar 


We are often looking for enthusiastic staff 
for positions in our retail stores and head 
office at Silverwater in Sydney. A genuine 
interest in electronics is a necessity. Phone 
02 9741 8555 for current vacancies. 


e 
Microzed.com.au 
PIC CHIP SPECIALIST 


PO Box 634 ARMIDALE 2350 (296 North Cooke’s Rd) 
(02) 6772 2777 — may time out to Mobile 0438 277 634 
(02) 6772 8987 





USB KITS: Stepper Motor Controller, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4 Channel 
Voltmeter, I/O Relay Card. Also avail- 
able Digital Oscilloscope, Temperature 
Loggers, VHF Receivers and USB 
OCXs to control our kits from your ap- 
plication. www.ar.com.au/~softmark 


ADD SPEECH, SONAR OR DIREC- 
TION SENSING to your next project. 
Fully contained modules. Full specs on 
website www.robotparts.com.au Ph 
0412 350671 


KIT ASSEMBLY 








KIT ASSEMBLY & REPAIR. Small pro- 
duction or one off. Phone Robin Frost 
08 8357 4441. 

Email: patrob@bigpond.com.au 


NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ = Small production runs 

@ Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 








FROM aS... 


Project Reprints 
Limited Back Issues 
Limited One-Shots 


If you’re looking for a project from ELECTRONICS AUSTRALIA, you'll find it at SILICON CHIP! We can 
now offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics 
oday, ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want and 
then call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per 
article (ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 

We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. siliconchip.com.au or www.electronicsaustralia.com.au 





www.siliconchip.com.au 


Advertising Index 


Acetronics 

Altronics 

Av-Comm Pty Ltd 
Clarke & Severn 

Dick Smith Electronics 
Elan Audio 

Evatco 

Grantronics 

Harbuch Electronics 


Instant PCBs 


Microgram Computers 
MicroZed Computers 
Printed Electronics 
Procon Technology 
Procopy 

Quest Electronics 
RCS Radio 

RF Probes 

Silicon Chip Binders 55,0BC 
Silicon Chip Bookshop 96,IBC 
Silicon Chip TestBench 

Silvertone Electronics 

Soundlabs Group 


Telelink Communications 


Wiltronics 





PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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Audio Power 
Amplifier Design 


Handbook A handbook for professionals and 
al 


students from one of the world’s most 
respected audio authorities. New 
edition is more comprehensive than 
ever with a new chapter on Class G 
amplifiers and further new material on 
output coils, thermal distortion, relay 
distortion, ground loops, triple EF output stages 
and convection cooling. 427 pages in paperback. 


Video Scrambling & Descrambling 


ow 


If you've ever wondered how they scramble 
video on cable and satellite TV, this book tells [== 
you! Encoding/decoding systems (analog se 
and digital systems), encryption, even 
schematics and details of several encoder 
and decoder circuits for experimentation. 
Intended for both the hobbyist and the 
professional. 290 pages in paperback. 


Based mainly on the American telephone 
system, this book covers conventional 
telephone fundamentals, including analog and 
digital communication techniques. Provides 
basic information on the functions of each 
telephone component, how dial tones are 
generated and how digital transmission 
techniques work. 402 pages, soft cover. 





Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. includes 
both theory and practical servicing information 
and is ideal for both students and technicians. 
382 pages, in paperback. 


Tel 
& Video 


Based mainly on British practice and first 
published in 1997, this book has much that is 
relevant to Australian systems as a guide to home 
and small business installations. A practical guide 
to installation of telephone wiring, ranging from 
single extension sockets to PABX, with the 
necessary tools, test equipment and materials 
needed by installers.. 178 pages in soft cover. 
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Concise and practical guide to getting up and 
running with the PIC Microcontroller. Assumes 
no prior knowledge of microcontrollers, intro- 
duces the PIC’s capabilities through simple 
projects. Ideal introduction for students, 

® teachers, technicians and electronics enthusi- 
asts — perfect for use in schools and colleges. 
270 pages in soft cover. 






For anyone involved in designing, adapting and 
using analog and digital audio equipment. It 
covers tape recording, tuners and radio receiv- 
ers, preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technology and 
digital audio, test and measurement, loud- 
speaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 









for Product 
Design = Widely regarded as the standard text on 
EMC, provides all the key information 
needed to meet the requirements of the EMC 
 - Directive. Most importantly, it shows how to 
+ ™_sincorporate EMC principles into the product 


A, . design process, avoiding cost and performance 
= - 
J \ ; ) 


penalties, meeting the needs of specific 

standards and resulting in a better overall 
product. 360 pages in paperback. 

Essential reading for electronics designers and 

students alike. It will answer nagging questions 

about core analog theory and design principles as 

well as offering practical design ideas. With 

concise design implementations, with many of 

the circuits taken from lan Hickman’s magazine 

articles. 294 pages in soft cover. 










365 ¢ ‘een Through graded projects the author introduces the 
Microcontro fundamentals of microelectronics, the 8051 family, 
Projects in€ programming in C and the use of a C 
Manas compiler. The AT89C2051 is an eco- 
Sm nomical chip with re-writable memory. 
; Provides an interesting, enjoyable and 
easily mastered alternative to more theoretical 
textbooks. 178 pages 
in paperback. 












An easy-to-follow, step-by-step design frame- 
work for a wide variety of power supplies. Any- 
one with a basic knowledge of electronics can 

create a very complicated power supply design . 
Magnetics, feedback loop, EMI/RFI control and 

compensation design are all described in simple 
language. 265 pages in paperback. 


Provides fully up-to-date coverage of the whole 
range of current home video equipment, analog 
and digital. Information for repair and trouble- 
shooting, with explanations of the technology of 
video equipment. 318 pages in soft cover. 


For non-specialist users — explores most of the 
widely-used modern types of motor and drive, 
including conventional and brushless DC, induc- 
tion, stepping, synchronous and reluctance 
motors. 339 pages, in paperback. 








Based on popular short courses on the PIC, Poa 


for professionals, students and teachers. 
Can be used at a variety of levels. An ideal 
introduction to the world of microcon- 
trollers for hobbyists, students and profes- 
sionals. 255 pages in paperback. 


_! ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT. ......... 
fal ANALOG ELECTRONICS | sscssssivsssserssesscossseesnxasvseces 

lal ANTENNA TOOLKIT .......0. cee 
AUDIO ELECTRONICS ....... ee 
AUDIO POWER AMPLIFIER DESIGN... 
ELECTRIC MOTORS AND DRIVES ...... 
EMC FOR PRODUCT DESIGNERS ........... 
GUIDE TO TV & VIDEO TECHNOLOGY .... 
INTERFACING WITH Cu... cesses 
M'CONTROLLER PROJECTS IN C FOR 8051 .. sei 
PIGAIN : PRAGTICE sicsessscrsccrvesrecronvaeamssinvgrmrrenarerns $52.00 
PIC - YOUR PERSONAL INTRODUCTORY COURSE ...... $46.00 
POWER SUPPLY COOKBOOK ..... .... $99.00 
PRACTICAL RF HANDBOOK ...........0...0.0 .... $69.00 
(J TELEPHONE INSTALLATION HANDBOOK........ ... $69.00 
LJ UNDERSTANDING TELEPHONE ELECTRONICS ............... $70.00 
(J VIDEO & CAMCORDER SERVICING/TECHNOLOGY ...... $69.00 
(1 VIDEO SCRAMBLING/DESCRAMBLING ............:::-+0+0 $87.00 
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10 % WANT 10 SAVE 10%? 
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AUTUMIATIOAL Oakes eunn 0% 
DISCOUNT ON ALL BOOK PURCHASES! 





SrayeruseunsT 


Mnwocs COvers all the analog electronics needed in a wide 





“CIRGUIE range of higher education programs: first degrees 
TECH em in electronic engineering, experimental science 
ee course, MSc electronics and electronics units for 

2a ; HNDs. Text is supported by numerous worked 
= ay examples and experimental exercises. 312 pages 


in paperback. 


Together with the CD software included, the reader 
will have a complete solution for constructing or 
using an antenna - bar the actual hardware. The 
software is based on the author’s Antler program, 
which provides a simple Windows-based aid to 
carrying out the design calculations at the heart of 
successful antenna design. 253 pages in paperback. 





Anyone interested in ports, transducer interfacing, 
analog to digital conversion, convolution, filters or 
digital/analog conversion will benefit from reading 
this book. The principals precede the applications 
to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


PRACTICAL 


A guide to RF design for engineers, technicians, 
students and enthusiasts. Covers all of the key 
topics in RF: analog design principles, transmis- 
sion lines, transformers, couplers, amplifiers, 
oscillators, modulation, transmitters and receivers, 
propagation and antennas. 279 pages in paperback. 
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Protect your investment! 


Your SILICON CHIP collection grows into a valuable reference 
library over the years. Protect that investment with a set 

of attractive, made-to-measure SILICON CHIP binders. 

You'll never have to hunt for that missing issue again. 

Each binder holds a full year of magazines, safe and secure. 


They’re easy to insert - and if you need to, easy to remove. | & 4 2°25 9 5. 
PAWEVELe)(-mire\waeli acre mm igelen| ! 


[7 Tel (02) 9979 5644 +$ 650 ae | 
Fax (02) 9979 6503 | 
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silchip@siliconchip.com.au ana see | re Pee: free! 
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